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CLINICAL USE OF CATION EXCHANGE RESINS IN THE TREATMENT 
OF CONGESTIVE HEART FAILURE* 


By Epmunp J. Catianan, III, M.D. 
N. Ropert Frank, M.D. 
Henry Kraus, M.D. 


AND 


LAURENCE B. Exuis, M.D. 


(From the Thorndike Memorial Laboratory, the Second and Fourth Medical Services (Harvard); 
Boston City Hospital; and the Department of Medicine, Harvard Medical School) 


Soprum plays a central role in the 
fluid retention of congestive heart fail- 
ure. Consequently, restriction of its in- 
take is an important feature in treat- 
ment. Dietary curbs must often’ be 
severe, however, to be effective, and 
this may be difficult and occasionally 
too expensive for the patient. Because 
of such considerations and on the basis 
of animal experiments, Dock™ in 1946 
suggested the use of cation exchange 
resins to decrease absorption of dietary 
sodium from the gastrointestinal tract. 
The initial clinical trials were carried 
out by Greenblatt et al.°, Cobbey 
et al.*, and Irwin et al.1*. The exchange 
substances were shown to be effective 
in increasing the stool content of 
sodium, and therefore of use in the 
treatment of congestive heart failure. 
Greenblatt’s group showed that they 
could be given on a long-term basis 
without untoward effects. A number of 


preliminary reports appeared in 1950°.* 
14.16 confirming the usefulness of these 
resins, but emphasized the occasional 
appearance of serious toxic effects. 
Shortly afterward, Dock and Frank® re- 
viewed the status of resin therapy and 
concluded that it was useful in limiting 
the absorption of sodium and produc- 
ing weight loss in cardiac, cirrhotic, 
and nephrotic patients. They noted its 
value both in potentiating mercurial 
diuresis and in patients sensitive or re- 
fractory to such diuretics. However, 
the authors emphasized that ion ex- 
changers were still in an experimental 
stage and that careful clinical and lab- 
oratory follow-up was necessary if they 
were to be used safely. A number of 
clinical have. appeared 
since then with conclusions which 
have, in general, corroborated the 
above findings. In a recent review, 
McChesney, Dock, and Tainter'* em- 


* Supported by a grant from the Massachusetts Heart Association. 
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phasized that results of animal experi- 
ments justified long-term studies in 
humans. 

There have been a number of de- 
tailed discussions on the composition 
of resins and the theory of ion ex- 
change?*!°, The resin used in the first 
portion of this study* was a cross- 
linked polyacrylic (carboxylic) resin. 
Potassium comprised 22% and ammo- 
nium 78% of the exchange ion.} This 
resin in the usual daily dose of 45 
grams supplies the patient with 60 
mEq. of potassium daily. 

The second portion of the study re- 
ports the results of treatment with an 
ammonium cycle sulfonic resin". 

Our purpose in the present study 
was to evaluate the effect of prolonged 
administration of a cation exchange 
resin used as an adjunct in the manage- 
ment of patients with congestive heart 
failure. Only out-patients were chosen 
for treatment with the carboxylic resin 
since it was felt that a more useful esti- 
mate could be made with the patient 
in his accustomed environment. Both 
hospitalized and _ out-patients were 
treated with the ammonium sulfonic 
resin. 


CARBOXYLIC 


RESIN} 


Procedure. Twenty-two patients were se- 
lected who had congestive heart failure of 
sufficient severity to require mercurial in- 
jections at intervals of 2 to 7 days, digitalis, 
and low salt diets. Ammonium chloride was 
used in 16 cases. Ten of the group had been 
hospitalized one or more times because of 
heart failure during the year prior to initia- 
tion of the study. Duration of symptoms 
ranged from 1 to 30 years with an average 
of 10.5 years. Other pertinent data are pre- 
sented in Table 1. 

At the initial visit a complete history and 
physical examination were done. Additional 
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studies included an electrocardiogram, chest 
roentgenogram, serum sodium and potassium, 
vital capacity, hemoglobin, urinalysis, and 
when indicated,'a serum nonprotein nitrogen. 
Each patient was followed at least 2 weeks 
prior to resin therapy to evaluate his thera- 
peutic requirements. The patient was then 
started on the exchange resin in a dose of 
15 gm. 83 times daily at meal time in cof- 
fee, tea, water, fruit juice, or ginger ale. 
Weekly clinical follow-up visits were made 
with less frequent determinations of serum 
sodium, potassium, calcium, and electrocar- 
diogram. Serum sodium and potassium were 
determined by the method of Hald1!, using 
an internal standard flame photometer 
and serum calcium by the method of Fiske 
and Adams?. 

With the onset of resin therapy, patients 
were permitted diets estimated to contain 
approximately 4.0 gm. of sodium chloride 
daily and ammonium chloride was discon- 
tinued. Further need for mercurial diuretics 
was determined by the individual’s subse- 
quent response. 


Results. DuRATION OF TREATMENT. 
Seven of the 22 patients were main- 
tained continuously on the resin for 5 
to 38 weeks. Of the 7, one failed to re- 
turn after 5 weeks and another died of 
acute myocardial infarction during the 
fifth week. The remaining 5 patients 
were followed 26 to 38 weeks. Resin 
was discontinued in 15 patients after 
1 day to 12 weeks of treatment because 
of toxic reactions in 11 patients and in- 
sufficient response in 4 patients. Ther- 
apy was reinstituted in 7 of this group 
with 3 of these maintained 1 to: 10 
weeks. Resin was withdrawn a second 
time because of a toxic reaction in the 
other 4 patients with a subsequent suc- 
cessful third trial in 2 of the latter. 
Thus, 12 patients ultimately were suc- 
cessfully treated with this resin. 

CuinicaL Status. Three patients 
showed improvement including de- 
creased peripheral edema and loss of 
weight during therapy. Nine additional 


* A preliminary report of this portion of the present study was presented by title before the 
meeting of the American Heart Association, June, 1951. 
+ This resin under the name of ResodecR was generously supplied by Smith, Kline & French 


Inc., Philadelphia, Pennsylvania. 
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patients showed no significant change 
in congestive heart failure. However, 
they were eating more liberal sodium 
diets and requiring decreased amounts 
of other medications. Ten patients be- 
came worse as indicated by increased 
peripheral edema, weight gain, and in- 
crease in dyspnea while taking the 
resin. In 2, this was related to the ap- 
pearance of respiratory infections, and 
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tient who had digitalis toxicity. There 
was no obvious cause for resin failure 
in the remaining 3 patients, and resin 
therapy was terminated in all. The ef- 
fectiveness of therapy was not related 
to the type of heart disease present, age 
of the patient, or the initial severity of 
heart failure. 

Toxicity. Gastrointestinal. Twenty 
patients complained of one or more 


TABLE 1.~'THE DIAGNOSIS AND EFFECT ON MERCURIAL REQUIREMENTS OF 
22 PATIENTS TREATED WITH CARBOXYLIC RESIN 


Rate or MercurtAL INJECTIONS 


Patient Age Sex Diagnosis* Before Resin During Resin 
l 74 M ASHD Every 7 days None 
2 63 M HCVD 
3 36 M RHD 
5 50 F RHD Every 5 weeks 
6 65 F RHD 9 days 
7 49 F RHD 
8 51 F HCVD “« 24 
9 53 F HCVD, ASHD 5 weeks 
10 60 M RHD = None 
11 66 M ASHD 
12 47 F RHD Every 7 days 
13 46 RHD 7 5 weeks 
14 47 M RHD “  Sdays . 
15 68 M ASHD Ye None 
16 34 F RHD eg “7 days 
7 48 F RHD None 
18 58 M ASHD 
19 58 F RHD 
20 49 F RHD Every 3-4 weeks 
21 64 M ASHD 5 days 
22 46 M RHD 


All patients were maintained on digitalis and low salt diets before resin therapy. 


* ASHD—-Arteriosclerotic heart disease. 


HCVD—Hypertensive cardiovascular disease. 


RHD— Rheumatic heart disease. 


resin treatment was discontinued in 
both. Subsequently, resin was success- 
fully reinstituted in one of these pa- 
tients. In 5 patients increased conges- 
tive heart failure occurred simultane- 
ously with toxic effects of the resin 
gastrointestinal symptoms in 3, digi- 
talis toxicity in 1, and acidosis in the 
last. Resin was stopped in each of 
these 5 patients but was reinstituted 
successfully at a later date in the pa- 


symptoms referable to the gastrointes- 
tinal tract. The frequency of various 
symptoms is outlined in Table 2. Gas- 
trointestinal complaints were asso- 
ciated with other manifestations of 
digitalis toxicity in 5 of these 20 pa- 
tients and recurred in 1 case. They ap- 
peared simultaneously with increasing 
congestive heart failure in 4 patients 
and were seen with acidosis in 1 pa- 
tient. The local action of resin appears 
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to have caused the gastrointestinal 
complaints among the remainder. 

It was necessary to discontinue 
therapy during 9 trials in 7 patients 
because of gastrointestinal symptoms. 
In 2 of the 9 trials these symptoms ap- 
peared in association with digitalis 
toxicity, in one they were associated 
with increasing congestive heart fail- 


ure, and in one patient with acidosis. 


TABLE 2.—THE INCIDENCE OF TOXIC 
MANIFESTATIONS IN 20 OF 22 PA- 
TIENTS TREATED WITH CARBOXYLIC 
RESIN 


Toxicity Number 


Gastrointestinal effects 20* 
Nausea 11 
Anorexia 10 
Vomiting 8 
Constipation 6 
Diarrhea + 
Bleeding hemorrhoids 1 

Digitalis effects 8 

Clinical acidosis 1 

Skin rash 1 


* Includes cases of excessive digitalis effect and 
acidosis manifesting gastrointestinal symptoms. 


There was no evident added factor in 
5 patients. Treatment was subsequently 
reinstituted and successfully main- 
tained in the one patient who de- 
veloped these symptoms in association 
with increased congestive heart fail- 
ure, in both associated with digitalis 
toxicity, and in one of the group where 
no added factor had been detected. A 
second trial of therapy was initiated 
in 2 other patients of this latter group, 
and both again experienced gastroin- 
testinal symptoms. No further trial of 
therapy was made in the patient who 
had associated acidosis. 

Symptoms appeared during the ini- 
tial week of therapy in 13 of the 20 
patients and in 17 of the 20 during the 
first 2 weeks of therapy. All had noted 
these symptoms by the end of the sixth 
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—_ of treatment. They recurred later 
in 2 patients. 

Digitalis Toxicity. Eight patients 
manifested some sign of excessive digi- 
talis effect during treatment (see Table 
3), including ventricular premature 
beats in 3, multiple ventricular prema- 
ture beats producing bigeminy in 3, 
and ventricular rates below 60 in the 
presence of auricular fibrillation in 2 
patients. In addition 2 other patients 
showed increased digitalis effect as evi- 
denced by T wave and S-T segment 
changes in electrocardiogram. 
Resin was omitted in 4 of these pa- 
tients. In one patient the omission was 
partially due to intolerance of the resin 
bulk and in another to concurrent aci- 
dosis. Digitalis was discontinued tem- 
porarily in 2 of the 4 patients because 
of severe gastrointestinal symptoms 
and bigeminy. In both of these cases, 
resin was subsequently successfully re- 
instituted along with diminished digi- 
talis dosage. 

The toxic effect was eliminated on 3 
occasions by decreasing digitalis dos- 
age without changing resin treatment. 
In one patient a decrease in resin 
dosage with no change in digitalis 
schedule reduced toxicity. In one of 
the patients with only electrocardio- 
graphic evidence of excess digitalis ef- 
fect, no change in treatment was made, 
and in the other, decreased digitalis 
dosage led to a return of the electro- 
cardiogram to its pretreatment appear- 
ance. 

Serum sodium and potassium values 
were available at the time of digitalis 
intoxication in 7 of the 8 patients with 
clinical evidence of such _ toxicity. 
There was a decrease in serum potas- 
sium of more than 0.5 mEq./L. in 4 of 
the 7 patients but in no case was this 
to a level below 3.5 mEq./L. (see 
Table 3). 

Digitalis toxicity appeared within 
the first week of treatment in 4 of the 
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10 cases and by the fourth week in 
all. It reappeared in 3 patients at a 
later date. 

Electrolyte Effects. No consistent 
changes in serum sodium levels were 
seen in this series of patients. Seven 
patients had a decrease of more than 
5 mEq./L. and 5 of these were to 
levels slightly below normal range. 
Two patients had an increase of more 
than 5 mEq./L., but both final values 


were within normal range. No signif- 


cardiographic changes consistent with 
hypokalemia or hypocalcemia. 

One patient exhibited clinical aci- 
dosis after 3 weeks with a serum car- 
bon dioxide-combining power of 37 
volumes 100 ce. and symptoms of light- 
headedness, weakness, drowsiness, and 
nausea. He was the sole patient in the 
series with previous evidence of renal 
damage, as indicated by the presence 
of white blood cells and many granular 
casts in the urine sediment and a 


TABLE 3.—'THE MANIFESTATIONS OF DIGITALIS TOXICITY IN 8 PATIENTS TREATED 
WITH CARBOXYLIC RESIN, WITH ASSOCIATED ELECTROLYTE FINDINGS 


Serum Levels mEq. L. 


Control 


During Toxicity 
Patient Symptoms ECG Findings Na K Na K 
2 Anorexia Ventricular premature 143.5 5.25 136.7 3.89 
beats 
11 Ventricular premature 143.0 4.88 137.3 3.84 
beats 
13 Bradycardia 
14 Nausea, vomiting Bigeminy* 141.8 4.39 142.5 4.40 
15 Bradycardia 134.5 4.35 135.3 4.25 
16 Bradycardia, ventricular 137.0 3.87 136.0 3.84 
premature beats 
19 Nausea, vomiting Bigeminy* 152.8 4.33 145.2 3.59 
22 Nausea, vomiting Bigeminy* 144.5 4.37 139.7 3.66 


* Produced by ventricular premature beats. 


icant change was noted in the remain- 
ing patients. 

Serum potassium levels in 5 patients 
decreased more than 0.5 mEq./L. One 
of these was to a level below 3.5 
mEq./L. No significant change oc- 
curred ‘in the remaining patients. 

No changes in serum calcium values 
were noted. 

Clinical evidence of excessive sodi- 
lm, potassium, or calcium depletion 
was not seen. There were no electro- 


serum nonprotein nitrogen of 55 mg./ 
100 cc. 

Skin Rash. One patient experienced 
a generalized pruritic maculopapular 
rash which slowly disappeared when 
the resin was withdrawn. It reappeared 
on 2 subsequent occasions with rein- 
stitution of therapy. 


Ammonium Sulfonic Resint 


Procedure. An additional 22 patients with 
chronic congestive heart failure were treated 


t This resin under the name Win-3000R and CaliradR tablets were generously supplied by 


Winthrop-Stearns, Inc., New York, New York. 
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with an ammonium sulfonic resin. All of 
these patients had been previously digitalized 
and most required mercurial diuretics every 
2 to 7 days. The diagnoses in this group were 
rheumatic heart disease in 18, arteriosclerotic 
heart disease in 5, hypertensive heart dis- 
ease in 1, coarctation of the aorta in 1, cor 
pulmonale in 1, and combined hypertensive 
and arteriosclerotic heart disease in 1 pa- 
tient. Fifteen of these patients were treated 
in the hospital and 7 as outpatients. 

The initial daily dose of resin was 60 gm. 
divided into 3 equal parts taken after meals. 
Subsequent dosage varied with response. It 
was accordingly altered in 8 patients, and 
ultimate maintenance dosage ranged from 28 
to 96 gm. While taking resin they received 
diets containing approximately 6 gm. of 
sodium chloride and were continued on their 
usual dose of digitalis. Additional diuretics 
were given as indicated by the patient’s 
clinical status. 


Results. DuRATION OF TREATMENT. 
The 15 hospitalized patients were 
treated from 1 to 3 weeks, and the 7 
out-patients were followed from 3 to 
21 weeks on continuous resin therapy. 

CuinicaL Errect. Since 15 of these 
patients were hospitalized during treat- 
ment, it was possible to follow their 
response to resin therapy more closely 
than in the previous out-patient series. 
The usual response was diuresis be- 
ginning on the second day of therapy, 
and associated with this, a weight loss 
of 1 to 2 |b. daily until a stabilized 
weight level was reached. Total weight 
loss varied from patient to patient and 
was related to the degree of fluid re- 
tention. The usual maintenance dose 
of resin failed to prevent increased 
severity of heart failure in 3 patients 
when infection of the upper respira- 
tory tract or reactivation of rheumatic 
carditis occurred. Of 6 patients refrac- 
tory to mercurial diuretics, 2 responded 
to resin. There were no patients re- 
sponsive to mercurials who were re- 
fractory to resin. In addition, 4 patients 
who dev eloped hypocalcemia were not 
maintained by the resin when added 
calcium was given. A few patients felt 
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that any benefit from the resin was 
counteracted by its inconvenience, and 
they preferred a mercurial low salt 
regimen. 

Toxicity. Gastrointestinal. Constipa- 
tion was noted in 5, mild anorexia in 2, 
nausea and vomiting in 4 patients. The 
nausea and vomiting in 3 of these 4 
was felt to be associated with digitalis 
toxicity. 

Digitalis Intoxication. Three patients 
developed nausea, vomiting, and big- 
eminy which disappeared with omis- 
sion of digitalis, although resin was 
continued. In 2 of the 3 patients these 
symptoms appeared at a time when 
serum potassium levels had fallen be- 
low 3.0 mEq./L. Potassium levels were 
not available in the third patient. 

Electrolyte Changes. Serum sodium 
levels were determined in 14 patients, 
and there was no significant alteration 
in 13. In one patient who received a 
rice diet simultaneously with resin, a 
low salt syndrome was produced. 

Serum potassium levels declined 
significantly in all 13 patients in whom 
it was determined. This frequently oc- 
curred during the first week. Levels 
below 3.0 mEq./L. were noted in 4 
patients, although none showed clinical 
or electrocardiographic evidence of 
hypokalemia. 

Depression of calcium levels was 
generally present by the end of the 
first week, and 6 patients had levels 
as low as 7.5 mg./100 cc. after the 
second week. None showed the signs, 
symptoms, or  electrocardiographic 
changes of hypocalcemia. Four patients 
were given supplementary calcium 
tablets* with subsequent return of 
serum levels to normal. In each of 
these cases edema reaccumulated and 
low serum potassium levels rose strik- 
ingly toward normal. It seems likely 
that, during added calcium therapy, 


* Calirad. 
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more of the resin was saturated with 
calcium, resulting in increased intesti- 
nal absorption of sodium and _potas- 
slum. 

Acidosis was noted within 2 weeks 
in the 15 patients having plasma car- 
bon dioxide-combining power deter- 
mination (30 to 35 volumes/100 cc.). 
Plasma chloride values rose consistently 
during this same period with values 
encountered up to 120 mEq./L. 

Discussion. The present study reaf- 
firms the value of an ammonium— 
potassium cycle carboxylic resin in the 
treatmient of congestive heart failure. 
The symptoms and signs of heart fail- 
ure remained unchanged or improved 
in 12 of 22 patients during its ad- 
ministration. This was achieved in the 
presence of a more liberal sodium in- 
take and, in many instances, a marked 
decrease in mercurial diuretic require- 
ments. Most of the patients maintained 
on resin preferred it to a low salt- 
mercurial regimen. The ammonium 
sulfonic resin was also effective in the 
treatment of heart failure, but the 
high incidence of serious toxic effects 
limits its clinical usefulness. 

The occurrence of respiratory infec- 
tion, active carditis, or a toxic effect of 
the resin has been associated in some 
patients with failure of the resin. In 
these cases it has been necessary either 
to increase the dose or to revert to a 
mercurial—low salt regimen. 

Careful clinical follow-up is neces- 
sary if therapy is to be successful and 
the possibility of serious untoward ef- 
fects are to be minimized. This is par- 
ticularly true during the first 6 weeks, 
at which time most of the toxic effects 
will make their appearance. All the 
toxic effects that occurred with the 
carboxylic resin used in this study were 
manifest clinically with the exception 
of minor electrocardiographic changes. 
Consequently, we do not feel that 
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elaborate laboratory studies are neces- 
sary to follow these patients. 

CoMPLICATIONS OF THERAPY. Gastro- 
intestinal complaints have been a ma- 
jor limiting factor in the use of cation 
exchange resins. Not uncommonly they 
are severe enough to terminate therapy. 
The carboxylic resin used in this study 
has shown a high incidence of such 
toxicity, requiring cessation of therapy 
in 7 of the patients. Gastrointestinal 
symptoms were somewhat less common 
in the group treated with the sulfonic 
resin. 

Digitalis toxicity also occurred fre- 
quently in this series. It has been sug- 
gested by Kraus'® and Hay and Wood!” | 
that the appearance of digitalis toxicity 
might be associated with production 
of hypokalemia by the resin. In the 
present group treated with ammonium 
sulfonic resin, the manifestations of 
digitalis intoxication were noted in 2 
patients when the serum potassium 
levels were below 3.0 mEq./L. How- 
ever, in the carboxylic resin group no 
consistent alterations of serum electro- 
lyte concentrations were seen in 7 pa- 
tients in whom determinations were 
available when clinical signs of such 
toxicity were present. The explanation 
for the common occurrence of exces- 
sive digitalis effect remains obscure. 
It must be remembered, however, that 
serum potassium values may not ac- 
curately reflect the potassium concen- 
tration in the heart muscle. 

The third reported major complica- 
tion of resin therapy has been the pro- 
duction of serum electrolyte abnormali- 
ties. Occurrence of hypokalemia was 
first noted by Irwin et al.1*. Four 
studies reported before the Society for 
Clinical Investigation in 1950%.*.14.16 
also noted evidence of potassium loss 
in patients. In addition, 2 of these’ 
noted the production of hypocalcemia. 
Kahn and Emerson** suggested the use 
of a carboxylic resin in a combination 
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of ammonium and potassium cycles to 
avoid these toxic effects. In the pres- 
ent study this type of resin has been 
used up to 38 weeks without causing 
significant lowering of serum electro- 
lytes. It is of interest that serum cal- 
cium fell to 7.5 mg./100 cc. in one pa- 
tient during treatment with ammonium 
sulfonic resin, whereas no fall was 
noted in a subsequent trial in this pa- 
tient after 33 continuous weeks of car- 
boxylic resin therapy. 

Compensated acidosis occurs not un- 
commonly with all cation exchangers, 
but is partially reduced by the inclu- 
sion of potassium in the exchange posi- 
tion. Renal impairment, with reduced 
capacity for ammonium production, 
seriously predisposes to uncompen- 
sated acidosis. Hyperkalemia may oc- 
cur if the ammonium-—potassium form 
of the resin is used when the kidney’s 
ability to excrete potassium is dimin- 
ished. 

Recommendations for Use. Pre- 
TREATMENT EVvALvuaTION. It should be 
remembered that these materials can 
accomplish no more than does the 
rigid restriction of sodium intake. A 
careful search should be made for both 
impairment of renal function and pre- 
vious digitalis toxicity. A baseline elec- 
trocardiogram is useful if the question 
of digitalis intoxication or electrolyte 
abnormality arises later. Determina- 
tions of serum sodium, potassium, and 
calcium are desirable but not neces- 
sary. 

Dosace. Empirically, an inital dose 
of 15 gm. 8 times daily has been 
found satisfactory. It is subject to 
change at any time in the presence of 
insufficient response or toxicity. Any 
appealing beverage, with the exception 
of milk, is a suitable vehicle. 

FoLLow-vup. Each patient should be 
seen weekly for the first 6 weeks. Sub- 
sequently, visits may be less frequent. 
The presence of gastrointestinal com- 
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plaints may indicate local irritation 
caused by the resin, digitalis intoxica- 
tion, or acidosis. Pulse changes are 
helpful in detecting excessive digitalis 
effect and usually parallel electrocar- 
diographic changes. Constipation or in- 
creased stool frequency may be coun- 
teracted by simple means. Symptoms 
suggestive of electrolyte abnormality 
may require further laboratory investi- 
gation. 

OTHER TREATMENT. Most of our pa- 
tients have been maintained on an un- 
limited diet with no added salt. Ad- 
ministration of ammonium chloride 
should be discontinued since the resin 
supplies the equivalent of a usual daily 
dose. Digitalis should be continued 
but the dosage may have to be altered 
if toxic signs appear. Mercurial diuret- 
ics are adjusted to the new require- 
ments, which are frequently dimin- 
ished. 

Conclusions. Twenty-two patients 
with congestive heart failure were 
treated with an ammonium-—potassium 
carboxylic resin for periods ranging 
from 1 day to 38 weeks. Regular diets 
without added salt were instituted, 
ammonium chloride was discontinued, 
and mercurial administration was de- 
creased when treatment was initiated. 
Twelve patients were successfully 
treated with the resin. In 3 of these, 
the cardiac status improved, and 9 
were maintained unchanged but with 
a liberalized salt intake and less diuret- 
ic medication. In 10 patients conges- 
tive symptoms increased, concomitant- 
ly with an acute respiratory infection 
in 2, with toxic effects of the resin in 
5, and for no obvious reason in 3. 
Gastrointestinal symptoms were the 
most common toxic manifestations, oc- 
curring to some degree in 20 patients, 
and necessitating termination of resin 
therapv in 7. Evidence of excess digi- 
talis effect was noted 8 times. Acidosis 
and toxic skin rash also were observed. 
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This type of resin appears to be com- 
paratively safe for general clinical use 
provided patients are followed regular- 
ly and carefully, and it was an effec- 
tive and practical form of therapy in 
about half of the cases studied. 
Twenty-two additional patients were 
treated with ammonium sulfonic resin 
for periods ranging from 1 to 21 weeks. 
Other treatment was modified in the 
same manner as described for the car- 


boxylic resin group. Seven patients did 
not improve with resin administration. 
In addition, supplementary calcium 
therapy in 4 patients who developed 
hypocalcemia produced a loss of ef- 
fectiveness of the resin. Hypocalcemia 
and hypokalemia were the most com- 
mon toxic effects and limit the practi- 
cal usefulness of this resin. Gastro- 
intestinal symptoms and digitalis toxi- 
city were also seen. 
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THE therapeutic use of Antabuse, 
tetraethylthiuramdisulfide, to prevent 
chronic alcoholics from being able to 
tolerate alcohol is becoming more 
widespread. Its therapeutic value is not 
within the scope of this paper but has 
been reported by one of the authors 
and other investigators**"”. The drug 
was first used in the Scandinavian 
countries and much of the _phar- 
macological work with it has been done 
there. A person who has been on an 
adequate dose of Antabuse and then 
ingests alcohol suddenly develops a 
number of very unpleasant symptoms: 
severe flushing of the face, tachycardia, 
dyspnea, dizziness, and frequently 
nausea and vomiting. The blood pres- 
sure falls alarmingly and the patient 
experiences varying degrees of vascular 
collapse. This unpleasant reaction is 
the basis of its therapeutic value. The 
knowledge that an unpleasant reaction 
will be precipitated by ingestion of 
alcohol prevents the patient from re- 
verting to his old habits. The odor of 
acetaldehyde may be noted on the 
breath of patients receiving Antabuse 
and blood levels of acetaldehyde are 
found to be high. Studies by Graham’, 


Kjeldgaard*® and others indicated that 
acetaldehyde, one of the usual oxida- 
tion products of ethyl alcohol, can no 
longer be oxidized further in the liver 
by the aldehyde oxidase enzymes and, 
therefore, accumulates, producing toxic 
symptoms. Chemically the Antabuse 
molecule contains 2 sulfur atoms 
linked so as to be capable of acting 
as strong hydrogen acceptors. The 
affinity of the liver aldehyde oxidase 
protein for the Antabuse ‘molecule is 
350 times its affinity for acetaldehyde’. 
Christensen* has indicated there is 
more to the Antabuse-alcohol reaction 
than the mere production of high blood 
acetaldehyde levels, but this does ex- 
plain many of the toxic signs and 
symptoms. 

It would be expected, then, that 
Antabuse, because of its affinity for 
enzymes, might have certain toxic 
properties itself, quite apart from the 
toxicity of the products of Antabuse- 
alcohol reaction. Clinically this appears 
to be true. Gastrointestinal disturb- 
ances, lethargy, somnolence, and de- 
creased mental acuity are frequently 
seen and can often be reduced or 
eliminated by lowering the Antabuse 


* Antabuse furnished for research purposes by Ayerst, McKenna and Harrison, Ltd. 
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dosage. Bennett and associates' re- 
ported severe psychotic reactions in 4 
patients within 3 weeks after being put 
on Antabuse. The symptoms suggested 
a toxic delirium in each, and promptly 
cleared on discontinuation of Antabuse. 
There was evidence of organic brain 
disease in these patients before onset 
of Antabuse treatment. Recently 2 
other reports on psychotic reactions 
during Antabuse medication have ap- 
peared in the literature®®. 
Experimental studies have confirmed 
the toxicity of Antabuse. Edwards’, 
measuring oxygen uptake of liver tissue 
by the Warburg technique, demon- 
strated an inhibition of about 85% when 
Antabuse in relatively high concentra- 
tions was present. He suggested that 
the cyanide or cyanate group con- 
tained in the thiuram nucleus of the 
Antabuse molecule was released. Thus 
a histotoxic anoxia may be produced 
by Antabuse. However, as far as we 
know this possibility has not been con- 
firmed as a_ process 
oc curring i 1 subjects receiving Anta- 
buse. cyanamide pro- 
duces a hypersensitivity to alcohol sim- 
ilar to Antabuse. Child and associates?, 
administering toxic doses of Antabuse 
to experimental animals, showed 
marked histological changes in the 
kidnev. liver and brain. The latter 
showed a patchy demyelinization sim- 
ilar to the lesions of multiple sclerosis. 


Objective and Procedure. Because of its 
apparent histotoxic properties it seems rea- 
sonable to speculate that alterations in 
metabolic processes would be reflected in 
the electroencephalogram. Our clinical studies 
with Antabuse have included routine elec- 
troencephalograms before and during Anta- 
huse medication. Clinical workup included 
also laboratory studies on liver and kidney 
function, physical and neurological examina- 
tion, psychiatric evaluation, and often psycho- 
logical testing. Our electroencephalograms 
were recorded on a standard Grass 8-channel 
machine, using both monopolar and bipolar 
recordings. Routine records were approxi- 


THE ELECTROENCEPHALOGRAM 127 


mately 20 minutes in duration, including 3 
minutes of hyperventilation. Sleep records 
were not obtained in all patients and the 
sleep evaluations were not included in this 
report. The Gibbs and Lennox system of 
electroencephalogram classification was used, 
except that we further subdivided the classi- 
fication of slow and fast records. These records 
were divided into mild, moderate and severe 
degrees of dysrhythmia and were designated, 
for example, as S-1 Mild, S-1 Moderate and 
S-2. A questionable normal record was em- 
ployed as a means of designating those rec- 
ords, often poorly organized, which, although 
composed predominantly of frequencies with 
normal limits, also contain scattered slow 
and fast waves. Thirty patients were em- 
ployed in this study. With 2 exceptions the 
patients were on Antabuse at least 2 weeks 
and some up to 7 months. Doses ranged from 
0.25 to 0.75 gm. per day, being 0.5 gm. in 
24 of the 30 patients. In order to facilitate 
the understanding of the change observed 
in the electroencephalograms of patients on 
Antabuse we have arranged our patients in 
3 groups in terms of the initial or pre- 
Antabuse electroencephalogram. Group 1 was 
composed of patients with normal electro- 
encephalograms. Group 2 included those in- 
dividuals with questionably normal _ brain 
waves and Group 3 consisted of persons with 
dysrhythmic pre-Antabuse records. 


Results. Group 1 consisted of 15 in- 
dividuals with normal pre-Antabuse 
electroencephalograms. Five of this 
group had pre-Antabuse records in 
which the dominant frequency was 
within the 8 to 12 cps (cycles per 
second) range. Four of these remained 
unchanged on Antabuse and 1 became 
an S-1 moderate with a questionable 
focal slowing. This same individual 1% 
months after discontinuation of treat- 
ment still had a mildly slowed record 
with asymmetry. Ten of this normal 
pre-Antabuse group of 15 were classi- 
fied as having predominately low-volt- 
age fast records (LVF). Eight re- 
mained normal on Antabuse, 2 changed 
slightly showing diffuse slowing and 
were classified as S-1 Mild. Both of 
these S-1 Mild records showed a 
marked increase in the response to 
hyperventilation. Of the 8 records re- 
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maining normal in this group of LVF 
records, 6 showed moderate to marked 
increase in the resting alpha ampli- 
tudes. 

Group 2 consisted of 9 individuals 
with questionable normal pre-Antabuse 
records. In 4 of these, the dominant 
frequency was within the 8 to 12 cps 
range. Antabuse increased the slowing 
in all 4. One became S-1 Mild, one an 
S-1 Moderate, one an S-l Moderate 
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increase in the amplitude of the alpha 
activity was seen. 

Group 3 consisted of 6 individuals 
who started with dysrhythmic _ pre- 
Antabuse records. One, an S-1 Mild, 
became an S-l Moderate; another, an 
F-1 Mild, became an F-2 and S-1 Mod- 
erate with high amplitude, fast and 
slow activity and poor organization. 
Two F-1 Moderates showed, on Anta- 
buse, the addition of slow activity with 


_ 


Fic. 1.—Conversion of questionable normal electroencephalogram (above) to a frankly abnor- 
mal tracing (below) during Antabuse therapy (0.5 gm. daily for 7 weeks) in a 46-year old 
male. S-2 Classification after treatment. (See text for explanation of classification. ) 


with questionable focal slowing, and 
one a clear S-2 (Fig. 1). Five patients 
in this borderline pre-Antabuse group 
of 9 individuals were classified as hav- 
ing questionable normal low-voltage 
fast (LVF) records pre-Antabuse. All 
5 also became more disturbed. Three 
became S-1 Mild and one of these 
showed a borderline paroxysmal slow- 
ing in response to hyperventilation. 
One became an S-1 Moderate and an- 
other an F-1 Mild. In all 5 a marked 


the preservation of the fast. One of 
these became an F-1 Moderate with 
focal asymmetry and with the addition 
of focal slowing, and the other became 
an F-1 Moderate and S-1 Mild (Fig. 
2). One record showing a mixture of 
fast and slow activity pre-Antabuse 
demonstrated a marked increase in 
slow activity and the appearance of 
paroxysmal slowing with hyperventila- 
tion; and lastly, one record showing a 
focal slowing before Antabuse demon- 
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strated a marked accentuation of the 
S-2 focus with the addition of a par- 
oxysmal slow response to hyperventila- 
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The percentage of questionable 
normal and clearly dysrhythmic pre- 
Antabuse 


electroencephalograms is 


tion while on Antabuse. 


| 


considerably higher than that found in 


Fic. 2._(Below) Additional changes induced by Antabuse therapy (0.5 gm. daily for 4 weeks) 
in a 49-year old male with an abnormal pre-therapy electroencephalogram (above). Classification 
before treatment was F-1 Moderate; after treatment, F-1 Moderate and S-1 Mild. Note poor 


organization after treatment. (See text for explanation of classification.) 
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a Fic. 3.-Summary of EEG findings in 30 patients (A) before and (B) during Antabuse therapy. 
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our normal control series. This finding 
suggests that chronic alcoholics have 
a high percentage of disturbed brain 
waves. However, we feel that this 
aspect of the problem requires further 
investigation and does not detract from 
our finding that Antabuse has a def- 
inite effect upon cortical activity 
(Fig. 3). 

Summary. A series of 30 patients 
was studied who had been placed on 
Antabuse as a therapeutic measure for 
alcoholism. Those persons with normal 
brain waves pre-Antabuse had normal 
records while on Antabuse in 12 out 
of 15 instances (80%), and what dis- 
turbances did appear were not severe. 
Patients whose electroencephalograms 
were classified as being questionably 
normal prior to Antabuse had records 
which became distinctly dysrhythmic 
in all cases after a period on Antabuse 
therapy, while records that were 
clearly disturbed before Antabuse in- 

variably showed proportionately the 
greatest increase in abnormalities on 
the drug. The amplitude of the dom- 
inant frequency tended to increase and 
low voltage fast records often showed 
the appearance of higher amplitude 
frequencies within the alpha range. 
The effect of hyperventilation in the 
questionable normal and _ disturbed 
records frequently became much more 
pronounced on Antabuse, often with 
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a paroxysmal response. In addition our 
findings suggest that hidden foci be- 
came apparent and that already rec- 
ognizable foci became more prominent 
on Antabuse. 

Conclusions. 1. Antabuse, when em- 
ployed in therapeutic doses, produces 
definite toxic symptoms and in addi- 
tion exerts a toxic influence upon the 
brain as demonstrated by alterations 
in the electroencephalogram. 

2. These findings support the belief 
that Antabuse may produce a histo- 
toxic anoxia secondary to interference 
with respiratory enzyme activity in 
cortical cells. 

3. The electrical changes of the cor- 
tex resulting from Antabuse are usually 
seen as an increase in the amplitude 
and a slowing of the cortical rhythm. 

4. The degree of change seen in the 
electroencephalogram is influenced by 
the stability of the cortex prior to 
Antabuse medication. Normal brain 
waves are apt to remain normal (in 
our series only 20% showed a disturb- 
ance on Antabuse) but 100% of the 
initially dysrhythmic tracings become 
more disturbed. 

5. Because of the toxic effects of 
Antabuse upon the brain the drug 
should be used with caution in patients 
suspected of organic brain disease and 
particularly in patients with a history 
of a convulsive disorder. 
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EFFORT SYNCOPE AS AN EARLY MANIFESTATION OF PRIMARY 


PULMONARY YPERTENSION 


By Dresser, M.D. 


LECTURER IN MEDICINE, STATE UNIVERSITY MEDICAL CENTER OF NEW YORK; 
ATTENDING CARDIOLOGIST, MAIMONIDES HOSPITAL IN BROOKLYN 


(From the Medical Services of the Maimonides Hospital in Brooklyn, New York, 
and the Department of Medicine of the State University 
Medical Center of New York) 


In a comprehensive study of pul- 
monary artery disease Brenner* noted 
the followi ‘ing clinical features as diag- 
nostic of primary pulmonary arterio- 
sclerosis: 1) Severe cyanosis with 
edema and comparatively little dysp- 
nea; 2) clinical and electrocardio- 
graphic evidence of hypertrophy of 
the right ventricle but not of the left; 
3) An accentuated second pulmonary 
sound perhaps with a pulmonary dias- 
tolic murmur, but without murmurs in- 
dicative of valvular or congenital heart 
disease; 4) no clinical or roentgeno- 
graphic evidence of chronic pulmonary 
disease; 5) roentgenographic evidence 
of enlargement of the right side of the 
heart with prominence of the pulmo- 
nary artery and conus of the right ven- 
tricle but with normal shadow of the 
left auricle; 6) no evidence of syphilis. 
Although syncopal attacks were a strik- 


ing feature in one of the cases observed. 


by Brenner, syncope was not listed as 
an essential diagnostic sign of primary 
pulmonary arteriosclerosis. It is the 
purpose of this report to show evidence 
that effort syncope may be an early 
manifestation of this disease and rep- 
resents then a sign of outstanding diag- 
nostic importance. 

Right ventricular hypertrophy, not 
accounted for by chronic pulmonary or 
heart disease, is a prominent feature of 
primary pulmonary arteriosclerosis. 
Various investigators have questioned 
the role of pulmonary arteriosclerosis in 
the production of hypertrophy of the 


right According to 
Brenner, in unselected autopsy cases 
arteriosclerosis in the pulmonary ar- 
teries is no less common than in sys- 
temic arteries. It is almost constantly 
present in the small pulmonary mus- 
cular arteries and arterioles in individ- 
uals over the age of 40, in the absence 
of factors believed to raise the pul- 
monary arterial pressure, and it is com- 
mon under the age of 40. Brenner 
pointed out that in some of the re- 
ported cases of primary pulmonary 
arteriosclerosis the vascular changes 
were less pronounced than in unse- 
lected autopsy cases not presenting 
right ventricular hypertrophy or cir- 
culatory symptoms. Brenner* therefore 
concluded “that the vascular lesions 
are rarely extensive enough in them- 
selves to embarrass the pulmonary cir- 
culation seriously and that more prob- 
ably they and the hypertrophy of the 
right side of the heart are manifesta- 
tions of some common unknown cause.” 

Postmortem findings of marked right 
ventricular hypertrophy not accounted 
for by known causes were reported 
in some cases where pulmonary arterio- 
sclerosis was trivial. The conditions 
were termed “idiopathic right ventric- 
ular hypertrophy” or “right ventric- 
ular hypertrophy of obscure origin”?®. 
Other cases with similar features were 
reported as “pulmonary _hyperten- 
sion”®!2, In these cases the pressure in 
the pulmonary circulation was not 
determined by cardiac catheterization. 


(131) 


r 
it 
n- 
e 
1S 
ef 
O- 
e 
in 
T- 
lv 
le 
m. 
he 
IV 
to 
1in 
(in 
b- 
he 
ne 
of 
ug 
nts 
ind 
ory 
i. 
74, 
dies 
| 


132 DRESSLER: PRIMARY 
However, in a case observed by Wit- 
tenberg”®, the presence of marked pul- 
monary hypertension was demonstrat- 
ed by physiological studies; postmor- 
tem study revealed only trivial arterio- 
sclerosis of the pulmonary arteries. 
Moschkovitz!® expressed the view that 
arteriosclerosis of the pulmonary ar- 
teries is nearly always secondary to 
pulmonary hypertension. In a case of 
pulmonary arteriosclerosis with right 
ventricular failure Barrett and Cole? 
observed that the changes found in the 
pulmonary arteries resembled those of 
systemic hypertension. The authors 
concluded that the vascular changes 
in the lesser circulation were an effect 
of malignant hypertension. Although 
the possibility cannot be denied that 
widespread obstructive structual dis- 
ease of the pulmonary arteries may 
increase the resistance in the pulmo- 
nary arteries, the available evidence 
favors the view that the “unknown 
cause’* of both pulmonary arterioscle- 
rosis and right ventricular hypertrophy 
is primary hypertension in the lesser 
circulation. 

Cyanosis has long been considered 
an outstanding feature of pulmonary 
and patients suf- 
ferring from this condition were re- 
ferred to as cardiac negroes'. However, 
cases have been reported in which 
cyanosis was mild or absent*. Our 
own experience leads us to believe that 
severe cyanosis is a late feature of pul- 
monary hypertension and arteriosclero- 
sis, which may not appear until con- 
gestive failure has set in and is there- 
fore of little aid in the early recogni- 
tion of pulmonary vascular disease. In 
occasional instances nervous manifes- 
tations were reported such as head- 
ache, blurred vision, somnolence, ver- 
tigo, and syncope**. The diagnostic 
significance of nervous manifestations 
has not been sufficiently appreciated. 
Unlike cyanosis, syncopal attacks occur 
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sometimes in early phases of pulmo- 
nary hypertension and may be the first 
symptom that causes the patient to 
seek medical advice; it may even pre- 
cede the manifestations of right ven- 
tricular hypertrophy and dilatation of 
the pulmonary artery. Syncope figured 
as a leading diagnostic feature in 3 
cases of our observation, and in 6 
cases collected from the literature*® 1: 
13,16,20. A summary of these cases is 
presented in this report. 


Case Reports. Case 1. G. E., a 31-year old 
housewife, was admitted to the hospital on 
February 27, 1927. As a child she had mea- 
sles and scarlet fever. There was no history of 
rheumatic fever. At the age of 20 the patient 
had severe grip. She went through 2 preg- 
nancies; the first, at the age of 26, ended in 
miscarriage; the 2nd, which occurred 1 year 
later, was carried to term. Prior to the preg- 
nancies the patient had been shortwinded for 
some years in association with such efforts 
as mountain climbing. Shortness of breath in- 
creased in 1923, 3 months after successful 
termination of the second pregnancy. Exer- 
cise and particularly brisk movement caused 
palpitation and a feeling of oppression in the 
chest. Sometimes, when the patient ran, she 
lost consciousness. On 2 occasions the pa- 
tient nearly fainted and complained of rapid 
pounding of the heart when she briskly got 
out of bed. Her condition got worse 18 
months prior to admission. Climbing a few 
stairs or carrying a parcel were somtimes 
followed by syncope. The patient’s face be- 
came blue and her lips pale, and she lost con- 
sciousness. Such attacks were usually followed 
by vomiting. Three months prior to admis- 
sion she fainted while walking slowly on the 
street. As a rule she felt the approach of a 
syncopal attack. Once, in falling, she struck 
her head against the pavement, but she never 
bit her tongue. Seven months before admis- 
sion swelling of the legs occurred, and later 
an increase in the size of the abdomen was 
noted. 

Physical Examination. Moderate cyanosis 
was present. The legs showed edema. The 
cervical veins were not distended. Numerous 
rales were heard over the pulmonary bases. 
The apex beat of the heart was palpable in 
the 4th intercostal space in the left mid- 
clavicular line. A heaving systolic pulsation 
was noted in the precordial region close to the 
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lower half of the sternum. The Ist heart 
sound was palpable in the apical region, and 
both sounds could be felt in the pulmonary 
area. Percussion revealed marked dullness 
over the lower 3rd of the sternum, and in 
the 2nd and 3rd intercostal spaces in the 
area of the pulmonary artery and conus. The 
sternal dullness extended to the right side for 
a distance of nearly 3 inches. A snapping 
lst sound was heard in the apical area. The 
2nd pulmonary sound was accentuated and 
split. No murmurs were heard. The heart 
rate was 102/min. The radial pulse was 
regular and of low amplitude. The blood 
pressure was 115/80. The liver extended 2 
fingerbreadths below the costal margin. The 
spleen was not palpable. 

Laboratory Findings. Fluoroscopy revealed 
marked enlargement of the right ventricle 
and atrium. There was no dilatation of the 
left atrium. The pulmonary artery and its 
branches appeared to be markedly dilated. 
The lung fields exhibited almost normal 
transparency. There was no evidence of pul- 
monary emphysema. The electrocardiogram 
showed high P waves and right axis deviation. 
Serology tests for syphilis were negative. The 
urine showed traces of albumin. 

At first the patient responded favorably 
to treatment with digitalis and diuretics. On 2 
occasions syncopal attacks occurred at night. 
Once after such an attack a bradycardia of 
64/min. was noted, while the usual heart 
rate of the patient observed during the 
day was around 90/min. On the 8th hospital 
day fever and severe cough developed, and 
the patient’s condition deteriorated rapidly. 
Numerous rales were persistently heard over 
the lungs, and the sputum became hemor- 
rhagic. Finally the patient became sqmnolent 
and died on the 26th hospital day. 

Diagnosis. The clinical diagnosis was mitral 
stenosis with secondary pulmonary arterio- 
sclerosis. Postmortem study revealed marked 
hypertrophy and dilatation of the right ven- 
tricle. The valves were normal. Extensive, 
marked arteriosclerosis was found in both 
the larger and small pulmonary arterial 
branches, and in the arterioles. Some branches 
of the pulmonary artery were filled with 
canalized thrombi. A recent hemorrhagic 
infarction was present in the left lung. There 
was purulent bronchitis, especially pronounced 
in the left lung. The medium sized and 
small bronchi showed inflc- matory changes 
with proliferation of the mucous membranes, 
partly obstructing the bronchial lumen. There 
was no evidence of pulmonary emphysema 


nor were there any changes suggestive of 
syphilis. 

Case 2. G. N., a 26-year old housewife, 
was admitted to the hospital for the first time 
on January 10, 1950. She complained mainly 
of fainting attacks which she had repeatedly 
experienced for the past 5 years. Until the 
age of 20 she was able to run and to do 
strenuous work without experiencing dis- 
comfort. Her first fainting attack occurred in 
her 20th year when she ran after a bus. 
Thereafter she fainted about twice or 3 times 
a week, and the attacks were invariably pre- 
cipitated by effort. They were not associated 
with tongue bite or convulsions. Light-head- 
edness or dizziness usually heralded the ap- 
proaching attack and compelled the patient 
to slow down. After she had experienced the 
ill effects of undue exertion she learned to 
avoid syncopal attacks by adjusting her pace 
of work. She was able to climb stairs without - 
losing consciousness when she walked slowly 
enough. She complained of mild exertional 
dyspnea but there was no orthopnea. One 
and one-half years prior to admission the 
patient had a miscarriage in the 4th month 
of pregnancy. There was no history of rheu- 
matic fever or chorea. 

Physical Examination. The patient was a 
short, obese woman of ruddy complexion. She 
presented neither cyanosis nor clubbing of 
the fingers. There was no edema. Dyspnea 
was absent during rest. The cervical veins 
were not distended. The lungs were clear. 
The precordial region showed no bulge or 
abnormal pulsations. The apex beat of the 
heart was not palpable. No thrills were felt. 
Percussion revealed a normal area of cardiac 
dullness. No murmurs were heard. The sec- 
ond pulmonary sound was accentuated and 
split. The heart action was regular; its rate 
was 72/min. The blood pressure was 120/70 
mm. The liver and spleen were not palpable. 

Laboratory Findings. The urine was nor- 
mal. Blood examination showed: hemoglobin, 
13 gm.; red blood cells, 4,550,000; white 
blood cells, 8000, with normal differential 
count; blood glucose, 60 mg./100 cc.; blood 
urea nitrogen, 20 mg./100 cc.; total serum 
protein, 8.7 gm./100 cc.; albumin, 4.7 gm.; 
globulin, 4.0 gm. Total serum cholesterol was 
212 mg./100 cc. Blood calcium was 9.0 
mg./100 cc.; phosphorus, 3.6 mg./100 cc.; 
alkaline phosphatase, 4.3 KA units. The ce- 
phalin flocculation test was negative. The 
serology test for syphilis was negative. Venous 
pressure in the arm was 100 mm. of water; 
after pressure in the hepatic region it was 
110 mm. Arm-to-tongue circulation time 
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(with decholin) was 19 seconds; ether time 
was 18 seconds. 

Roentgen study (Fig. 1) revealed a marked 
prominence of the pulmonary conus and dila- 
tation of the large pulmonary artery branches 
on the right side without evidence of pulmo- 
nary congestion. In the right anterior oblique 
view the outflow tract of the right ventricle 


appeared to be enlarged. There was no 
evidence of dilatation of the left atrium. The 
electrocardiogram (Fig. 2) was suggestive 
of right ventricular hypertrophy. 

Attempts to produce syncope by carotid 
sinus pressure or hyperventilation failed. It 
was not possible to persuade the patient to 
exercise until syncope developed. She was 


Fic. 1. (Case 2)—The pulmonary arch is prominent 


hilar region are almost aneurysmally dilated. Pulmonary congestion is absent. 


Fic. 2. (CAsE 2)—Lead V, shows a prominen 


present an S deflection which increases toward the left side of the precordium. T is inverte 
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all chest leads. The changes suggest right ventricular hypertrophy. 
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exceedingly apprehensive, and after making 
several trips on the 2-step staircase she was 
pale and distressed, complained of palpita- 
tion, and refused to continue the test. 

The significant clinical features were: evi- 
dence of right ventricular hypertrophy as 
indicated by electrocardiographic and roent- 
genologic signs; dilatation of the pulmonary 
artery and its main branches; accentuation of 
the second pulmonary sound suggesting in- 
creased tension in the lesser circulation; ab- 
sence of signs of pulmonary congestion, dila- 
tation of the left atrium, or enlargement of 
the left ventricle. A rheumatic history was 
lacking. No murmurs could be heard char- 
acteristic of rheumatic valvular disease or of 
congenital heart disease. Absence of pulmo- 
nary congestion and hilar dance were against 
interatrial septal defect. There was no evi- 
dence of structural disease of the lung. There- 
fore a clinical diagnosis of primary pulmo- 
nary arterial disease was made. 

Physiological studies by means of cardiac 
catheterization® revealed no evidence of 
shunt. The blood pressure in the pulmonary 
artery was markedly increased and even 
slightly above that measured in the brachial 
artery. The oxygen saturation of the arterial 
hlood was normal and did not change after 
exercise. Thus physiological studies con- 
firmed the clinical impression of primary pul- 
monary artery disease and revealed the 
presence of marked pulmonary hypertension. 

The patient was admitted to the hospital 
for the second time on October 22, 1950. 
Since July, 1950, she had complained of fre- 
quent nausea and vomiting. When she 
walked out from the house she experienced a 
pressing sensation in the precordium which 
subsided when she rested. She said that she 
had occasionally felt similar discomfort pre- 
viously as far back as 1948. During the past 
2 months the sensation of pressure in the 
chest had not recurred; instead, she often 
felt nausea upon exertion, and after climb- 
ing 3 flights of stairs to her apartment 
she vomited. There was evidence of conges- 
tive heart failure. The venous pressure in the 
arm measured 180 mm. of water and rose to 
250 mm. after pressure in the hepatic region. 
However, cyanosis and polycythemia were 
absent. The systemic arterial pressure, which 
had been normal during the first hospitaliza- 


tion, showed an increase of the diastolic 
values. Repeated measurements yielded fig- 
ures for the systolic pressure ranging from 
110 to 130, while those of the diastolic pres- 
sure varied from 96 to 110 mm. of Hg. 

During the second hospitalization a syn- 
copal attack was observed which developed 
during an exercise test. The unconscious 
state lasted somewhat longer than a minute. 
Pulse and heart sounds disappeared. After 
recovery the heart action was for some time 
slow and irregular. There was no chance to 
study the heart action by electrocardiographic 
record during and immediately after the state 
of unconsciousness. 

Congestive heart failure advanced in the 
following months. The patient died at home 
17 months after the first admission. Post- 
mortem examination was not performed. 

Case 3. M. K., a 34-year old housewife, 
was admitted to the hospital on July 17, 1950, 
for study of the cause of her fainting attacks. 
She had always enjoyed good health. She 
had been active in athletics such as handball 
playing, bicycle riding, swimming. As late as 
the summer of 1948 she played handball and 
enjoyed it greatly. In August, 1948, she 
fainted once when she hurried up 2 flights 
of stairs to look after her crying baby. Later 
on she suffered about a dozen syncopal 
attacks. some of which occurred at night. 
Once she was awakened by her crying baby: 
while bending over the crib she lost con- 
sciousness. Another time she went to the 
bathroom at night. After returning to bed 
and lying comfortably, she became bathed in 
perspiration and felt nauseated. At one time 
syncope occurred when she helped her hus- 
band to push the baby carriage a short dis- 
tance uphill. Although she had been accus- 
tomed previously to a very active life, she 
now avoided undue effort and used every 
chance to sit down and rest. She found out 
that brisk effort following a period of rest was 
especially obnoxious. Once after having 
watched television she got up, started to un- 
dress, and fainted. “I am like a motor that 
has to be warmed up,” the patient said. She 
learned to go slowly to work, and once she 
was “warmed up” she could stand a good 
deal of effort. 

The last attack of syncope which led to 
her hospitalization occurred 3 days prior to 


* The physiological studies in Cases 2 and 3 were conducted in the cardio-pulmonary labor- 
atory at the Maimonides Hospital by Drs. D. T. Dresdale, M. Schultz, and R. J. Michtom and 


are being published elsewhere. 


+ The test was performed in the cardio-pulmonary laboratory, and the syncopal attack was 


observed by Dr. M. Schultz. 
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her admission. While she was in a friend’s 
house she heard her baby crying in a room 
which was one flight upstairs. Aware of the 
consequences of brisk effort she allowed her 
friend to rush upstairs and she followed slowly. 
She was tense, however, and after reaching 
the top of the flight of stairs she lost con- 
sciousness so suddenly that she struck her 
face against the knob of the door and de- 
veloped a black eye. Usually the patient felt 
the impending attack for a split second. She 
felt breathless and choked. “I cannot get 
enough air and the room begins to sparkle.” 
She knew that one further step to reach a 
chair would bring on syncope. Only instan- 
taneous immobilization could avert an attack. 
During the attacks there was involuntary loss 
of urine. Afterwards the patient felt miser- 
able; she was nauseated and perspired pro- 
fusely. Almost every attack was followed by 
diarrhea; vomiting occurred when the stom- 
ach was filled. 

After the patient had suffered the first 
2 syncopal attacks within a period of 5 
months, she was studied in a consultation 
clinic of a University hospital in New York 
in January and February, 1949. Negative 
findings were reported. There was no abnor- 
mal sensitivity of the carotid sinus. Roentgen 
study failed to reveal cardiovascular abnor- 
mality. Psychoneurosis and hysteria were 
diagnosed. Petit mal was also considered. Be- 
cause the syncopal attacks recurred, a neu- 
rologist was consulted in August, 1949. 
Hyperventilation syndrome was diagnosed 
and the patient was advised to avoid deep 
breathing. An electroencephalogram taken in 
January, 1950, was negative. 

During childhood the patient had measles, 
chickenpox, and scarlet fever. There was no 
history of rheumatic fever or chorea. The 
patient went through 2 uneventful preg- 
nancies in 1942 and 1947. The family history 
of the patient revealed that her father, the 
father’s brother, and her mother had suffered 
from high blood pressure. A brother of the 
patient, 26 years old, also had high blood 
pressure. Another brother had suffered rheu- 
matic fever and was said to have a_ heart 
murmur. 

Physical Examination. The patient was a 
rather obese woman who did not appear seri- 
ously ill. She showed neither cyanosis nor 
clubbing of the fingers. Dyspnea and edema 
were absent. The cervical veins were not 
distended. The lungs were clear. In the pre- 
cordial area a systolic heaving pulsation was 
felt to the left of the sternum between the 
3rd and 5th ribs, The apex beat was not dis- 


tinctly palpable. In the 3rd left intercostal 
space marked dullness was percussed which 
extended from the left sternal margin about 

% inches to the left. No abnormal dullness 
was observed in the sternal area. The heart 
sounds were fair. The 2nd pulmonary sound 
was accentuated. No murmurs were heard. 
The cardiac action was regular; its rate was 
104/min. The blood pressure was 126/94 
mm. of Hg on the day of admission; 4 days 
later it measured 130/104 mm, and _ after 
excitement it rose to 160/110 mm. of Hg. In 
the following days it was normal again. The 
liver extended almost to the umbilical line. 
The spleen was not palpable. 

Laboratory Findings. The urine was nor- 
mal. Blood examination showed: hemoglobin. 
14.5 gm.; hematocrit, 49; red blood cells 
5,100,000; white blood cells, 10,000 with 
normal differential count; fasting blood sugar 
75 mg./100 cc.; urea nitrogen 13 mg./100 
cc.; total serum protein, 6.3 gm./100 cc.: 
albumin, 4.0 gm.; globulin, 2.3 gm.; alkaline 
phosphatase, 5.8 KA units. The icteric index 
was 7.9 units. The serologic test for syphilis 
(Mazzini) was negative. Venous pressure in 
the arm was 200 mm. of water, rising to 225 
mm. after pressure in the hepatic region. 
Arm-to-tongue circulation time (with decho- 
lin), 25 seconds; ether time was 4 seconds. 

Roentgen study of the chest (Fig. 3) re- 
vealed an enlarged heart with prominent 
pulmonary arch. The main branches of the 
pulmonary artery appeared also to be dilated, 
but the pulmonary vascular markings in the 
peripheral portions of the lungs were di- 
minished in intensity. In the oblique views 
there was evidence of enlargement of both 
the inflow and outflow tracts of the right ven- 
tricle. The left atrium was not dilated. 

The electrocardiogram (Fig. 4) showed 
changes suggestive of atrial and right ven- 
tricular hypertrophy. No significant changes 
of the electrocardiogram were noted following 
an exercise test which consisted of 25 trips 
on a 2-step staircase. The patient performed 
the test slowly, ever conscious of the danger 
of syncope. She stopped twice for a few sec- 
onds. 

The history of syncopal attacks on effort. 
in association with an accentuated second 
pulmonary sound and evidence of right ven- 
tricular hypertrophy, which was not ac- 
counted for by the usual causes, suggested 
primary pulmonary hypertension. There was 
no rheumatic history. No murmurs were heard 
suggestive of congenital heart disease or 
rheumatic valvular lesions. Lack of pulmonary 
congestion and of hilar dance was against 
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Fic. 3. (Case 3)—The cardiac silhouette is enlarged and the pulmonic arch is prominent. The 
vascular markings are accentuated in the hilar region but are diminished in the peripheral 
portions of the lungs. 


Fic. 4, (CasE 3).—The P waves are rather large in Leads II and III and in the right side 

precordial leads. There is right axis deviation. Lead V, presents a Q wave and a prominent R 

deflection. In leads from the left side of the precordium the S$ deflections are larger than the 
R waves. The changes suggest atrial and right ventricular hypertrophy. 
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interatrial septal defect. Absence of enlarge- 
ment of the left atrium and of pulmonary 
congestion spoke against mitral stenosis. 
There was no evidence of structural disease of 
the lungs which might affect the pulmonary 
arterial pressure. 

Physiological study by cardiac catheteriza- 
tion revealed no evidence of shunt. The 
pressure in the pulmonary artery was marked- 
ly increased. Thus, clinical and laboratory 
evidence pointed to primary pulmonary artery 
disease with marked increase of the tension 
in the lesser circulation. 


In addition to the 3 cases re- 
ported here, 6 cases were collected 
from the literature which presented 
syncopal attacks and fitted the diag- 
nostic pattern of primary pulmonary 
hypertension. Their clinical, laboratory, 
and — findings are presented 
in Table 1 

Discussion. Our 3 cases, and 6 cases 
collected from the literature, had these 
features in common: syncopal attacks 
precipitated by effort; dilatation of the 
pulmonary artery and evidence of 
right ventricular hypertrophy; and ab- 
sence of the common causes of right 
ventricular hypertrophy, especially of 
rheumatic valvular lesions, congenital 
heart disease, and chronic pulmonary 
disease. These features suggest pri- 
mary pulmonary hypertension. In 3 pa- 
tients (Cases 2, 3, 9) physiological 
study by cardiac catheterization re- 
vealed marked pulmonary hyperten- 
sion. Postmortem examination which 
was performed in 7 cases revealed 
pulmonary arteriosclerosis of varying 
degree. At least in 2 instances (Cases 
7 and 9) pulmonary arteriosclerosis 
was mild and obviously insufficient to 
explain right ventricular hypertrophy. 
Of particular interest is Wittenberg’s”° 
case in which study by cardiac catheter- 
ization revealed marked hypertension 
in the lesser circulation, and postmor- 
tem examination failed to show arterio- 
sclerosis of the pulmonary arteries and 
arterioles of sufficient extent to account 
for right ventricular hypertrophy. 
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Syncope. Besides right ventricular 
hypertrophy and dilatation of the pul- 
monary artery, syncopal seizures were 
an outstanding feature in the cases 
summarized in this report. The attacks 
of syncope were similar in many ways 
to those of angina pectoris, notably 
with regard to the precipitating fac- 
tors. Running for a bus, pushing a car- 
riage uphill, climbing upstairs, and ex- 
citement were likely to produce at- 
tacks. In advanced stages of the dis- 
ease lesser effort was followed by 
loss of consciousness. 

Syncope was often preceded by pre- 
monitory symptoms: light- -headedness, 
dizziness, a feeling of epigastric full- 
ness, choking or tightening about the 
heart. The duration of unconscious- 
ness varied from a few seconds to 
minutes. In one case (No. 6) the un- 
conscious state lasted for 25 minutes. 
During the attacks cyanosis and mus- 
cular rigidity were often present. Some 
patients were incontinent. No tongue 
bite was reported. The attacks were 
often followed by nausea, vomiting, 
abdominal cramps, and diarrhea. After 
seizures of syncope the patient felt 
weak and nervous for some days. The 
number of syncopal attacks suffered 
throughout the course of the disease 
varied in individual cases from 2 to 
a dozen or “innumerable”. 

The causal relationship between syn- 
copal attacks and pulmonary vascular 
disease was recognized only in a few 
cases*®, Errors in interpretation are 
common, especially when syncopal at- 
tacks precede the manifestations of 
right ventricular hypertrophy and dila- 
tation of the pulmonary artery as oc- 
curred in Case 3 of this report. Neuro- 
sis and hysteria were erroneously diag- 
nosed. Some patients were referred to 
the neurologist because epilepsy was 
suspected. In one case a diagnosis of 
the hyperventilation syndrome was 

made. 
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The mechanism of the syncopal at- 
tacks which occur in the presence of 
pulmonary vascular disease is poorly 
understood. The view has been ex- 
pressed that syncope is related to cya- 
nosis and is due to cerebral anoxia 
resulting from inadequate oxygenation 
of the blood in the lungs*"", However, 
cyanosis was absent in some of the 
patients suffering from syncopal at- 
tacks, and the oxygen saturation of 
the arterial blood, determined in Cases 
2 and 3, was normal’. 

Syncopal seizures rarely lent them- 
selves to accurate observation. In Case 
6 an attack of unconsciousness was re- 
ported which lasted for 25 minutes. 
The heart rate was 160 and the pulse 
was imperceptible. Breathing was 
rapid. There were cyanosis and cold 
perspiration. It is uncertain whether 
this prolonged state of unconsciousness 
was representative of the syncopal at- 
tacks characteristic of the condition 
under consideration, since in other in- 
stances the attacks usually lasted only 
for a few seconds or minutes. In Case 
1 a bradycardia of 64/min. was ob- 
served immediately after a syncopal 
attack suffered at night, while the aver- 
age pulse rate of the patient recorded 
during the day time was 90/min. In 
Case 2 it was possible to watch a 
seizure of syncope that developed dur- 
ing an exercise test. Neither pulse nor 
heart sounds were present during the 
unconscious state. After recovery the 
heart action remained slow and irreg- 
ular for some time. If this attack is 
representative of the whole group, ob- 
servation and experience derived from 
animal experiments suggest that syn- 
cope is of the vaso-vagal type. It is 
possibly due to a reflex mechanism 
that originates in the wall of the pul- 
monary artery. The latter is known to 
possess neuroreceptors similar to those 
present in the wall of the aorta*5.19, 
In the experimental animal it is pos- 
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sible to produce fall of the systemic 
arterial pressure and slowing of the 
heart rate by raising the pressure in 
the pulmonary artery®!*. This effect 
cannot be produced after cutting the 
pulmonary branches of the vagus 
nerve. A similar mechanism might be 
called into play when patients suffer- 
ing from marked pulmonary hyperten- 
sion are subject to effort or excitement. 

Effort syncope seems to be a charac- 
teristic feature of primary pulmonary 
hypertension. To our knowledge it 
does not occur in instances of pul- 
monary hypertension secondary to 
chronic pulmonary disease, valvular 
lesions, or congenital heart disease. To 
be sure, loss of consciousness infre- 
quently occurs in cases of chronic pul- 
monary disease during severe coughing 
spells, but not in association with ef- 
forts of other kind or with excitement. 
Tussive syncope is thought to be 
caused by the Valsalva effect which 
results in diminished blood flow to 
the heart and cerebral anemia". Effort 
syncope is not an invariable feature 
of primary pulmonary arterial disease. 
It was absent, for instance, in 3 cases 
of pulmonary hypertension reported 
by East’, and in 1 of 2 cases observed 
by Nellen’®, and by De Navasquez 
and associates*, respectively. During 
the past 2 years we had occasion to 
observe 4 patients in whom the diag- 
nosis primary pulmonary arterial dis- 
sease with right ventricular hypertro- 
phy was made. Two of the patients 
(Cases 2 and 3), in whom cardiac 
catheterization revealed marked pul- 
monary hypertension, had frequent at- 
tacks of effort syncope. In 2 other 
cases, in which postmortem examina- 
tion revealed extensive, obstructive 
pulmonary arterial disease, syncope 
was absent. We do not know whether 
the variation in the incidence of syn- 
copal attacks is due to a difference 
in the basic pathologic condition or 
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perhaps to a varying individual re- 
action. It is known, for instance, that 
the sensitivity of the carotid sinus 
reflex varies greatly, and that no re- 
sponse to pressure is obtained in 30% 
of normal individuals. On the other 
hand, the sensitivity of the carotid si- 
nus reflex is greatly enhanced in the 
presence of systemic hypertension or 
arteriosclerosis®. 

In utilizing syncope as a diagnostic 
symptom of primary pulmonary ar- 
tery disease, it must be borne in mind 
that attacks of loss of consciousness 
may occur in a variety of heart dis- 
eases. Cardiac disturbances produce 
syncope by interruption or undue slow- 
ing of the heart beat, by reducing the 
cardiac output, or by large veno-ar- 
terial shunts. The first and largest 
group responsible for spells of loss of 
consciousness is that of disordered car- 
diac rhythm. Atrio-ventricular block, 
sinus arrest, sino-auricular block, 
paroxysmal tachycardia, including au- 
ricular and ventricular flutter and fi- 
brillation, may be attended by attacks 
of syncope. The carotid sinus syn- 
drome and nervous vaso-vagal syn- 
cope belong in this group also since 
they are associated with abnormal 
slowing of the heart beat. In a second 
group of heart diseases, acute failure 
of the left ventricle is probably respon- 
sible for syncopal attacks. This group 
comprises advanced aortic stenosis and 
acute myocardial infarction. A third 
group includes ball-valve thrombi and 
tumors of the atrium which, by ob- 
structing the atrio-ventricular ostia in 
certain body postures, may give rise 
to loss of consciousness. A fourth group 
is represented by certain congenital 
cardiac lesions of the cyanotic group. 
In these a large veno-arterial shunt 
increases during effort and diminishes 
the oxygen saturation of the arterial 
blood to an extent incompatible with 


maintenance of adequate cerebral func- 
tion. 

The precipitating factor of effort 
distinguishes syncope of primary pul- 
monary arterial disease from nervous 
vaso-vagal syncope and from attacks 
of unconsciousness associated with 
most of the cardiac disorders. Effort 
syncope is encountered only in 3 forms 
of heart disease: aortic stenosis, con- 
genital heart disease with veno-ar- 
terial shunt, and occasional instances 
of Adams-Stokes syndrome due to heart 
block. The differential diagnosis of 
these conditions and primary pulmo- 
nary hypertension should not prove 
difficult. Aortic stenosis is character- 
ized by the typical murmur and by 
evidence of left ventricular hypertro- 
phy. Congenital heart disease with 
syncope is usually of the cyanotic type 
and becomes manifest in early child- 
hood, whereas primary pulmonary ar- 
terial disease is acyanotic until the 
terminal stage and, in the majority of 
cases, is a disease of adult life. In 
those instances in which it affects 
young children, physiologic studies 
may be required to differentiate pri- 
mary pulmonary artery disease from 
congenital cardiac lesions. The finding 
of diminished oxygen saturation of the 
arterial blood will usually support a 
diagnosis of veno-arterial shunt rather 
than primarv pulmonary artery disease. 
Patients suffering from Adams-Stokes 
attacks frequently present symptoms 
and signs of coronary artery sclerosis, 
evidence of left ventricular enlarge- 
ment, and electrocardiographic signs of 
atrioventricular or intraventricular con- 
duction disturbance. 

Thus syncope precipitated by effort 
is a significant diagnostic feature of 
primary pulmonary hypertension. It 
is highly suggestive of this condition 
if associated with one or more of the 
following signs: dilatation of the pul- 
monary artery, accentuation and split- 
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ting of the pulmonary second sound, 
and evidence of right ventricular hy- 
pertrophy. The diagnostic value of 
syncope is enhanced by the fact that 
it is sometimes an early manifestation 
and makes a correct diagnosis possible 
before congestive heart failure has de- 
veloped. In 4 cases of our series (Nos. 
1. to 4) syncope occurred from 2 to 14 
years prior to death. In one case (No. 
3) syncopal attacks developed 2 years 
prior to admission and _ preceded 
the roentgenologic and electrocardio- 
graphic manifestations of right ven- 
tricular hypertrophy. The view has 
been expressed often that the early 
stages of pulmonary arteriosclerosis 
are unknown and that the symptoms 
of the disease are essentially those of 
right heart failure**17, Knowledge of 
the significance of syncopal attacks 
may allow (at least in some cases) 
an earlier diagnosis and perhaps, even- 
tually, the discovery of means of ar- 
resting the relentless progression of the 
disease. 

Cyanosis. Severe cyanosis is gener- 
ally held to be an important diagnostic 
sign of primary pulmonary arterial dis- 
ease*121. Lack of cyanosis has, as a 
matter of fact, been considered suffi- 
cient reason for abandoning an other- 
wise well-founded diagnosis of primary 
pulmonary arteriosclerosis''. This view 
is not supported by analysis of the cases 
in this report. Cyanosis was slight or 
moderate in 4 cases, including Bren- 
ners case, which is considered as rep- 
resentative of primary pulmonary ar- 
teriosclerosis of marked degree. Cya- 
nosis was not observed in 2 patients 
(Cases 2 and 3) 2 and 5 years, respec- 
‘tively, after the onset of symptoms. 
Cyanosis was absent in Case 6 except 
during attacks of syncope. In one in- 
stance (Case 8) cyanosis was slight to 
moderate during the course of the dis- 
ease and grew more intense in the ter- 
minal stage. In Case 7 cyanosis was ob- 
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served when the patient was first ex- 
amined, 3 days prior to death. Thus it 
appears that severe cyanosis is neither 
a constant nor an invariable feature of 
primary pulmonary arterial disease. It 
rarely appears before the disease has 
entered its terminal stage. Therefore, 
lack of cyanosis should not invalidate 
an otherwise well-founded diagnosis of 
primary pulmonary arterial disease. 
Brenner* has pointed out that no ade- 
quate explanation could be offered for 
the presence of marked cyanosis in 
cases of pulmonary arteriosclerosis, 
since narrowing or occlusion of the ar- 
terioles did not interfere with proper 
oxygenation of the blood in the lungs. 

Summary. Three cases of primary 
pulmonary arterial disease re- 
ported, and 6 cases of the literature 
are reviewed. All cases had these fea- 
tures in common: 1) Syncopal attacks 
precipitated bv effort; 2) evidence of 
right ventricular hypertrophy in the 
absence of known causes, particularly 
of rheumatic valvular lesions, congeni- 
tal heart disease, or chronic pulmonary 
disease; 3) dilatation of the pulmonary 
artery without evidence of congestion 
in the lungs; 4) accentuation of the 
second pulmonary sound; 5) absence 
of signs of syphilis. 

Postmortem data were available in 
7 cases. Arteriosclerosis of the pul- 
monary arteries was present in all in- 
stances but varied in degree. In 2 
instances pulmonary arteriosclerosis 
was ‘trivial and obviously inadequate 
to account for the hypertrophy of the 
right ventricle. In one of the latter, 
cardiac catheterization had shown 
marked increase in the pressure of the 
pulmonary artery. In 2 patients, in 
whom postmortem findings were not 
available, marked pulmonary hyper- 
tension was revealed by catheteriza- 
tion. Facts were discussed which 
strongly suggested that the primary 
lesion in the cases of this report was 
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essential hypertension in the lesser cir- 
cuit. 

The mechanism of the syncopal at- 
tacks in cases of primary pulmonary 
hypertension is not sufficiently under- 
stood. Certain observations suggest 
that syncope is due to a reflex mech- 
anism which originates in neurore- 
ceptors in the wall of the pulmonary 
artery and uses the vagus nerve as 
afferent pathway; it results in fall of 
the systemic blood pressure and inhibi- 
tion of the heart beat. 

Effort syncope is not an invariable 
feature of the cases of primary pul- 
monary hypertension. When present, it 
is a very useful diagnostic sign. Com- 


bined with evidence of right ventric- 
ular hypertrophy or dilatation of the 
pulmonary artery, or both, it is highly 
suggestive of primary pulmonary hy- 
pertension. The diagnostic value of 
effort syncope is enhanced by the fact 
that it may allow early diagnosis be- 
fore congestive failure or even mani- 
festations of right ventricular hyper 
trophy have appeared. 

Severe cyanosis, usually quoted as 
an important and even indispensable 
sign of obs:ructive pulmonary arterio- 
sclerosis, is neither a constant nor an 
invariable feature of the disease; its 
diagnostic value has been greatly over- 
rated. 
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PLACENTAL SERUM THERAPY FOR RHEUMATOID ARTHRITIS 


By WILLIAM Aronson, M.D. 


FRED Levy, 


M.D. 


J. Besen, M.D.° 


MORRISANIA CITY HOSPITAL, 


NEW YORK, NEW YORK 


AND 


Morris Lerr, M.D. 


_(From the Pathological Laboratories and Arthritis Clinic 
Morrisania City Hospital, Bronx, New York) 


Wiru the advent of cortisone and 
ACTH into the field of therapy for the 
rheumatic and _ collagen diseases‘ 
there has been a marked upsurge of 
interest in the treatment of rheumatoid 
arthritis. However, in spite of the re- 
markable results obtained from these 
hormones, they have some definite 
drawbacks, that is, toxicity, high cost, 
and short duration of effects. As a re- 
sult physicians have been experiment- 
ing with related drugs which ideally 
would have all the advantages and 
none of the disadvantages of cortisone 
and ACTH. To date the results with 
other substances have shown minor or 
questionable results. 

It has been known for some time 
that pregnancy has an ameliorating 
effect on rheumatoid arthritis*. Barsi! of 
England treated several patients suffer- 
ing from rheumatoid arthritis with 
transfusions of blood taken from preg- 
nant women. He reported excellent 
results, but these have not been con- 
firmed in this country. Recently Gran- 
irer?, used plasma obtained from post- 
partum women for the therapy of 
rheumatoid arthritis and reported good 
results. The difficulty lies in obtaining 
blood from postpartum patients. 

As the pregnant woman apparently 
develops substances which are of 


* Now Lieutenant, United States Air Force, 


(144) 


therapeutic value against rheumatoid 
arthritis and related diseases, it oc- 
curred to us in August, 1949, that these 
substances might "he present in the 
placental circulation. We began col- 
lecting blood, therefore, from the 
placenta and using the serum for the 
treatment of rheumatoid arthritis. 


Method. PLACENTAL SERUM. 
The serum was supplied by one of us (M.L.) 
from the Central Maternity Hospital. The 
technique of collecting the blood is simple. 
When the baby is born, it is allowed to take 
one or two deep breaths; the cord is then 
immediately clamped and cut, and the baby 
put aside. The bottle with the needles (Figs. 
l and 2), which had been previously steri- 
lized and placed on the delivery room table, 
is now ready for use. The area on the umbili- 
cal cord, close to the clamp, where the 
needle is to be inserted, is sprayed with 
ether. The needle is inserted into the umbili- 
cal vein, the suction bulb is compressed, 
and the blood flows into the bottle. The 
amount of blood collected varies from 20 
ce. to 200 ce. (average, about 70 cc.). The 
blood is placed in the refrigerator for 3 to 
5 days. The supernatant serum is then poured 
off into a sterile bottle and pooled, and is 
ready for use. We obtain about 30% serum 
from the blood. The serum is poured off 
through a sieve-covered funnel so as to pre- 
vent clotted blood from dropping into the 
bottle. When using the serum, the bottle is 
shaken to insure uniform distribution of the 
active principal. Once the apparatus is set 
up, the serum is available at practically no 
cost. 


in active service. 


M. 
‘he 
le. 
ike 
iby 
igs. 
pri - 
vili- 
the 
vith 
vili- 
ed, 
The 
20 
The 
» to 
ired 
1 is 
rum 


off 
pre- 
the 
e is 
the 
set 
no 
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METHOD OF TREATMENT. We initiated our 
work by using placental plasma but found 
that better results were obtained by using 
placental serum. Each of our patients re- 
ceived 10 cc. of this serum, intramuscularly, 
twice a week. The serum was kept under 
constant refrigeration and used with sterile 
technique. 
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All the patients in this group had 
active rheumatoid arthritis. Our criteria 
for activity were based on clinical 
findings, both objective and subjective, 
Roentgen-ray evidence of rheumatoid 
arthritis, and an elevated sedimentation 
rate. Most of the patients had received 


1c. 1.—The bottle A is placed in a metal container B to be autoclaved. The rubber stopper F 

and the cap G are placed on a tray and are sterilized at the same time. When the sterilization 

is completed the stopper F and G are placed on the bottle under aseptic precautions and 
container B is covered by C. 

The needles D and E are placed in a small envelope and with the suction bulb, S, are placed 

in a paper bag to be autoclaved. The metal adapter on the end of the tubing of S is covered 

with a small envelope so that it does not burn the rubber bulb when hot. These are sterilized 


with other rubber goods. 


Results. This report is based on our 
results in treating 33 cases of active 
rheumatoid arthritis and 2 cases of 
Marie-Strumpell’s disease for periods 
varying from 3 months to 1 year. The 
ages of our patients varied between 
23 and 74, approximately 80% being 
over the age 45. Thirty of the 35 
patients were women. 


previous therapy with gold, hormones, 
physiotherapy, salicylates, or other 
drugs with either slight or no improve- 
ment. All were ambulatory and in our 
table they are classified according to 
the standards of the New York Rheu- 
matism Association. The severity of 
the disease was graded from Stage 1, 
or early, to Stage 4, or terminal, and 
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146 ARONSON, 
the function from Class 1, or complete 
function, to Class 4, or completely 
incapacitated. The results of treatment 
were graded from 1, or complete remis- 
sion, to Grade 4, or no improvement*. 

Our results were not so rapid or so 
spectacular as those reported with 
ACTH and cortisone. The degree and 
rapidity of improvement depended on 


LEVY, 


BESEN, LEFF: 
injections, we were able to lengthen 
the interval between injections to 1 
week in about “th of our patients. In 
9 cases we induced apparent clinical 
remissions lasting 1 to 6 months. In 
those patients who then relapsed, re- 
treatment again yielded good results. 
There was moderate reduction of 
subjective stiffness and pain, pain on 


Fic. 2.—At the time of a delivery, the bottle is removed from the container and placed on the 

sterile instrument table, as are also the needles and the suction bulb S. They are connected as 

shown. The bottle is set in a stand H which is under the sterile sheet. The apparatus is 
ready for use. 


the duration and the severity of the 
disease. The results were better in 
the more recent cases and in the 
younger age group. Definite, although 
slow, improvement did occur, however, 
in over 85% of the patients. With our 
method we noted beginning improve- 
ment following the 4th or 5th injec- 
tion, improvement which would con- 
tinue 1 or 2 days. After the patients 
had received from 20 to 40 biweekly 


motion, and articular tenderness in 
every case. Slight to moderate reduc- 
tion of joint swelling, particularly of 
the proximal interphalangeal joints. 
occurred in 85 to 90% of the patients. 
There was a moderate increase of 
muscle strength and joint function, 
limited by destructive changes, in over 
85% of our cases. In addition almost 
all of the patients had an improved 
appetite, slept better, and ‘had an in- 
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1 fABLE 1.—RESULTS WITH PLACENTAL SERUM THERAPY 
In Duration Re- 
nal Pt. Sex Age (yr.) Disease Stage Class sponse Comments 
In M. F 74 13 Rheumatoid 3 2 2 Maintained on weekly 
~. I Arthritis inject. after about 25 
r inject. 
of G.S. I 68 5 3 2 Required bi-weekly 
2 maint. inject. 
on 
G.N. 35 2 2 2 On weekly inject. after 
3 about 35 inject. 
W. F 74 7 ” 3 3 3 Required _ bi-weekly 
4 maint. inject. 
M.H. F 72 2 2 2 2 Required _ bi-weekly 
5 maint. inject. 
N. Y. M 53 15 ” 3 3 3 Required _ bi-weekly 
6 maint. inject. 
74 7 2 2 Required bi-weekly 
7 maint. inject. 
P. B. | 3 3 Maintained on weekly 
8 inject. 
C. M. 49 3 mo. 2 2 2 Had a clinical remission 
9 for 3 mo. after 25 in- 
ject. 
57 63 2 2 Q After 18 inject. had a 
10 clinical remission last- 
ing 6 mo. 
V. M 46 6 - 4 Q Q After about 60 inject. 
1] maintained on weekly 
inject. 
W. J. F 40 3 mo. . 2 2 Q After 10 inject. had a 
12 clinical remission 
which has persisted 
the B. 55 6} 2 4 Not improved 
ted as 13 
is 
58 64 2 2 3 Required bi-weekly 
14 maint. inject. 
ss in M. L. 48 1 2 Clinical remission after 
d 15 8 inject. 
edauc- 
‘ly of E. 1. F 55 5 ” 2 2 2 Required bi-weekly 
joints, 16 maint. inject. 
tients. S. 55 2 2 3 Required bi-weekly 
se oft 17 maint. inject. 
iction, 
over 51 2 2 2 2 Clinical remission after 
18 about 40 inject. 
aimos 
yroved LR. 50 3 2 4 2 On weekly inject. after 
an in- 44 inject. 
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TABLE 2. 


64 


60 


50 


69 


63 
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TABLE 1. 


Duration 
(yr.) Disease 
5 Marie Striimpell’s 
Disease 
5 Rheumatoid 
Arthritis 
5 = 
10 
10 “ 
4 mo. 
6 Marie Striimpell’s 
Disease 
5 Rheumatoid 
Arthritis 
15 
15 
9 
6 
15 “ 
15 
6 mo. 


Stage 


(Continued) 


Class 


3 


Re- 


sponse 


2 


Comments 
Clinical remission for 6 
mo.; relapse and re- 
mission after retreat. 
Clinical remission 
Failure. Responded to 
cortisone 
On weekly inject. 
Maint. on weekly inject. 
after 21 inject. bi- 
weekly 


Maint. on weekly inject. 
Remission lasting 1 mo. 
Remission lasting 6 mo. 
Non-improved 


Non-improved 


Required _ bi-weekly 
maint. inject. 


Required bi-weekly 
maint. inject. 


After 12 inject. maint. 
on weekly inject. 


Required bi-weekly 
maint. inject. 


Required bi-weekly 
maint. inject. 


Required bi-weekly 
maint. inject. 


SUMMARY OF THERAPEUTIC RESPONSE TO PLACENTAL 


SERUM INJECTIONS IN 35 PATIENTS 


Response, 


grade Patients 
1 0 
23 
3 8 


4 4 


|| 
= Sex Age 
BC. F 23 2 | | 
20 
50 2 | | 
21 
R. M. a 3 3 
22 
B.C. F | | | 
23 
E. M. F = | 
24 
B. M. F 72 
25 
I. G. a 38 3 3 Q 
26 
M. F = Q | Q 
27 
H, F 65 | 
28 
29 F 69 Q 4 
W. F 60 Q | 3 
31 
AC; F 3 4 | 
32 
R. W F = 3 3 Q2 
33 
F +4 4 $ 
34 5 
S. F 58 2 2 3 
35 
65 
23 
12 
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creased sense of well being. The ele- 
vated sedimentation rate was decreased 
in 25% of the patients, but in none did 
it become normal. In this group of 
cases there were no complete remis- 
sions and 4 unimproved cases. 

Contro.. For control observations, 
2 different methods were used. One 
was to start a patient on pooled non- 
pregnant plasma and then substitute 
placental serum in the middle of the 
course of treatment. The other was to 
substitute non-pregnant plasma for 
placental serum in the middle of the 
course of treatment. With both meth- 
ods there was improvement during 
therapy with the placental serum and 
absence of improvement with the non- 
pregnant plasma. 

Discussion. It is known that with 
many new methods of treatment for 
rheumatoid arthritis a majority of 
patients will show an early temporary 
improvement. With the use of placental 
serum, however, it must be pointed 
out that a few weeks are required 
before any noticeable improvement 
occurs and the improvement usually 
continues only as long as semi-weekly 
injections are maintained. In 25% the 
interval of injections can be extended 
to 1 week; in another 25%, it can be 
discontinued for 3 to 6 months before 
relapses occur. 

Our observations show that treat- 
ment must be continued over a long 
period of time in order to obtain the 
desired results. It is probable that 
substances in the placental serum other 
than ACTH or cortisone are responsi- 
ble for the clinical improvement, since 
otherwise we would not expect the 1 to 
6 months of apparent clinical remis- 
sion which were obtained in % of our 
cases. We feel that our results (reduc- 
tion of interphalangeal joint swelling, 
increased joint motion and power, de- 
creased pain, reduction of sedimenta- 
tion rate) are due to the effect of the 
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placental serum itself. It is to be noted 
that there were no untoward side ef- 
fects or toxic manifestations in any of 
our patients. Two case histories are 
summarized to illustrate the manner 
of response to placental serum. 


ILLusTRATIVE Case Reports. Case 10. 
Y. L. was a 57-year old white female with 
a history of rheumatoid arthritis for 7 years. 
Examination disclosed painful, swollen and 
fusiform proximal interphalangeal joints in 
both hands. The sedimentation rate on March 
13, 1950, was 31 mm. in 1 hour, and roent- 
genograms showed a Stage 2 or moderate 
type of arthritis. The patient was started on 
placental plasma injections, 10 cc. twice a 
week. After 4 injections she stated that she 
felt generally improved and that the pain 
in her fingers had diminished. Following a - 
total of 12 injections flexion of the fingers 
increased, swelling receded considerably and 
she had increased power of the hands. Fol- 
lowing 16 injections, she felt so well, and 
swelling of interphalangeal joints was so 
minimal, that treatment was discontinued. 
The sedimentation rate at this.time remained 
the same, but 5 months later it was 20 mm. 
in one hour. The patient returned on Novem- 
ber 9, 1950, after a 6 months’ interval, now 
presenting the same symptoms and findings 
as previously. Following 3 placental serum 
injections the pain and swelling decreased 
and flexion of the fingers improved. The pa- 
tient received a total of 18 injections and 
was again discharged in an apparent clinical 
remission, although the sedimentation rate 
showed no change. On June 12, 1951, after 
a 6-month-remission, the ‘patient returned 
again with complaints and findings similar to 
those at the first visit, and has again shown 
decided improvement after 8 injections. 

Case 20. E.C. was a 23-year old colored 
female with a history of Marie-Striimpell’s 
disease of 5 years’ duration. The patient had 
had continuous severe, crippling low back 
pain, with pronounced curvature of the spine, 
causing considerable difficulty in walking. 
Roentgenograms showed the findings typical 
of Marie-Striimpell’s disease. The sedimenta- 
tion rate on March 6, 1950, was 40 mm. in 
1 hour. The patient was started on placental 
plasma, 10 cc. twice a week, on March 80, 
1950. After 5 injections, the patient noted 
marked relief of pain, she felt stronger, her 
appetite improved, and her back deformity 
diminished especially on walking. The sedi- 
mentation rate dropped to 24 mm. in 1 hour 
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after 5 more injections. Following a_ total 
of 16 injections, placental plasma was dis- 
continued since the patient was symptom free 
and could move about with ease due to les- 
sening of the spinal deformity. The sedi- 
mentation rate at this time was 24 mm. in l 
hour. One month later, although the patient 
was still feeling well, the sedimentation rate 
rose to 40 mm. in 1 hour. Approximately 
3 months after the last injection the patient 
returned to the clinic presenting many of the 
original symptoms and findings, including 
the original deformity of the spine with its 
limited motion. Nineteen injections of pla- 
cental serum were given at weekly inter- 
vals with the same beneficial results as pre- 
viously noted. The patient now has another 
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clinical remission which has been maintained 
except for occasional lapses which respond 
to only 2 or 3 injections of placental serum. 
The patient was last seen on July 7, 1951, 
and was asymptomatic. 


Summary. Thirty-three patients with 
rheumatoid arthritis and 2 cases of 
Marie-Striimpell’s disease have been 
treated with placental serum during a 
period of 1% years. The results have 
been satisfactory and encouraging. 

The technic of obtaining placental 
serum is described. The serum is easily 
obtained, is plentiful; costs little, and 
has no untoward effects. 
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CROSS TRANSFUSION. III 
CLINICAL EXPERIENCES WITH 6 CASES* 


By Peter F. Sauisspury, M.D., Ph.D. 


* ALFRED A. BOLOMEY, M.D. 


AND 
Joseph H. Miter, M.D. 


(From The Institute for Medical Research, Cedars of Lebanon Hospital, Los Angeles, 
California, and The Permanente Hospital, Oakland, California) 


Recrproca blood transfer is a pro- 
cedure which brings about admixture 
of the blood of 2 individuals so that 
all substances and particles contained 
in the blood of one partner will be 
distributed throughout the blood 
stream of the other. The internal 
organs of each individual are then ex- 
posed to metabolites contained in the 
blood and interstitial fluid of both. 
When organs of one of the partners in 
a reciprocal blood transfer are not 
working efficiently, their functions can 
be taken over by the other partner as 
long as the circulations of the two 
bodies are linked. The possible use of 
a donor body to replace the functions 
of damaged organs in a patient has 
been pointed out repeatedly in the 
medical literature during the past 400 
years, and more recently by Nyiri'*, 
Vecchietti24, Slagle and Pons”, and 
Salisbury’®*. We here report our ob- 
servations in 6 additional cases. 

The experimental and therapeutic 
potentialities of reciprocal blood trans- 
fer are vast; it should be possible to 
readjust all derangements of internal 
homeostasis, normalize all electrolyte 
levels, furnish all needed metabolic 
substances and remove all accumulated 


wastes. The donor body undertakes the 
above functions automatically, per- 
fectly, and without the need for the 
laborious and often inadequate per-. 
formance and interpretation of numer- 
ous laboratory tests. The great pos- 
sibilities of reciprocal blood transfer 
are clearly understood by many 
clinicians and investigators, but until 
recently this procedure has been used 
only in isolated instances because of 
the inadequate and _ unsatisfactory 
technical means available for its 
application. 

The methods which can be used for 
the performance of reciprocal blood 
transfer are parabiosis, cross circula- 
tion, and cross transfusion. 

Parabiosis (Greek for “living side by 
side”), the union of two individuals by 
a tissue bridge, requires major surgery 
and is rewarded by a maximum inter- 
change of only 0.6% of the animal’s 
blood volume per minute’. Cross cir- 
culation achieves a more satisfactory 
blood transfer through the use of 
arteries as a source of blood. The blood 
flow in the paired anastamoses has 
never yet been measured accurately, 
the creation of paired vascular anasta- 
moses is a major surgical procedure 


* This study was sponsored by the Permanente Foundation, Oakland, California, as far 
as cases 2 to 6 are concerned. The authors are indebted to the following: Dr. Donald Root, 
Long Beach, for referral and clinical care of case 1; Drs. L. L. Cowley, Long Beach, and 
C. E. Heringman, Los Angeles, for surgical attention in case 1; and the professional staff of the 
Permanente "Hospital, Oakland, for medical and surgical care of cases 2 to 6. 
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which causes profuse hemorrhages in 
heparinized individuals, and cannula- 
tion of major arteries such as the 
femoral may lead to occlusive phe- 
nomena and to aneurysms. Because of 
these technical drawbacks it is open to 
grave doubt whether or not arterial 
cross circulation methods could attain 
the status of clinically acceptable pro- 
cedures in man. 

When the venous side of the circula- 
tion is used as a source of blood, re- 
ciprocal blood transfer is called cross 
transfusion. It was decided to study 
the experimental and clinical possibil- 
ities of cross transfusion because it can 
be performed easily, with little trauma 
to tissues or blood constituents and 
with accurate measurement and control 
of the blood flow by means of an instru- 
ment and procedure which became 
available in 194918, 

Animal experiments have already 
confirmed the theoretic considerations 
as to the potential value of cross trans- 
fusion in various unrelated conditions. 
It has been shown that this is an 
effective means of lowering the levels 
of nitrogenous waste products in ani- 
mals with experimental uremia!’. It 
can also extend the life span of ani- 
mals with irreversible renal damage, 
and it is effective as a therapeutic meas- 
ure in acute mercury nephrosis. A ‘def- 
inite protective effect of cross trans- 
fusion has also been demonstrated in 
dogs which had received lethal doses 
of irradiation’. 

In human patients numerous cases 
of reciprocal blood transfer are on rec- 
ord. Duncan, Tocantins, and Cuttle? 
interchanged volumes up to 26,700 cc. 
between 3 patients with uremia due to 
cystic renal disease and 3 normal do- 
nors. Transitory beneficial effects were 
observed and the donors were not 
harmed. The work was discontinued 
because of the war. Prinzmetal. Fried- 
man, and Rosenthal!® reported cross 
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transfusions of up to 2,700 cc. between 
terminal patients, but did not give de- 
tails about their 4 cases. 

Slagle and Pons”! treated a patient 
with acute anuria due to mercury by 
means of cross transfusion of 5,000 cc. 
by a multiple bottle method. The pa- 
tient was improved and the donor 
showed no sign of injury, except for a 
mild, transitory febrile reaction. 

Bierman et al. have published re- 
ports?-7 of 7 instances of reciprocal 
blood transfer. They resorted to can- 
nulation of the femoral arteries after 
their attempts to apply a cross trans- 
fusion method had been unsuccessful. 
Their papers contain selected hemato- 
logical and clinical data, and provide 
significant information about the fate 
of normal and abnormal leukocytes 
after transfer to another person. 

Wallerstein?® transferred 9,000 cc. of 
blood between a child with leukemia 
and a convict donor. Vacuum bottles 
were used and the procedure took 
several days. The patient did not ap- 
pear improved, but the donor was not 
harmed. 

Satinsky”® performed a_ reciprocal 
transfer of an unknown amount of 
blood between a child with terminal 
infectious hepatitis and a donor. A 
cross circulation method was _ used 
which connected arteries to veins bv 
means of plastic tubing. The child died. 
but the donor was not permanently 
harmed, although he contracted hepa- 
titis. 

Vecchietti2*—*, Vasciaveo?”, and Al- 
fieri! have performed a total of 119 
cross transfusions between sick patients 
and healthy donors. A _ vein-to-vein 
method was used, which permitted 
total exchanges of up to 10,000 cc. be- 
fore the apparatus became obstructed 
by protein deposits. The procedure 
proved beneficial in numerous cases of 
toxemia of pregnancy and of hyper- 
tensive and renal disease. Unfavorable 
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reactions were observed in only 20% of 
these persons. There were elevations 
of temperature up to 102°, which 
started about 24 hours after the pro- 
cedure and lasted for a day or 
two. The fever was not accompanied 
by chills or malaise. There were also 
a few cases of urticaria. None of the 
donors or patients sustained any 
permanent injury. In 3 preliminary 
cases of our own!’ cross transfusions 
up to 2,000 cc. were performed with- 
out injury to patients or donors. 

From the above information it is 
evident that although earlier workers 
used methods which were technically 
not as satisfactory as ours, reciprocal 
blood transfer has been performed on 
human persons in many instances. 

Our series is made up of patients 
suffering from a variety of illnesses for 
which all conventional methods of 
treatment were not efficacious and for 
whom cross transfusion was offered 
and attempted as a treatment of last 
resort. 


Case Reports. Case 1. J. B., a 42-year old 
white male, had been a known hypertensive 
for 5 years, during which time his blood pres- 
sure rose to and remained at a level of be- 
tween 210/160 and 260/210. Symptoms and 
signs gradually became more severe and 
consisted principally of headache, vertigo, 
dyspnea, orthopnea, edema, amblyopia, olli- 
guria, and nocturia. Repeated hospitalizations 
for treatment with most of the available forms 
of therapy, including a Smithwick type of 
svmpathectomy in March, 1949, failed to halt 
the progress of his disease. 

He entered a Long Beach hospital Decem- 
ber 27, 1949, incapacitated by the severity 
of his symptoms. On January 14, 1950, there 
were severe pulmonary edema (confirmed by 
a chest plate) and eye ground changes classi- 
fied as Keith-Wagner grade 4. 

On January 14, 1950, at 8:20 a.m., the 
patient received morphine sulfate, 15 mg., 
and diphenhydramine, 100 mg., subcutane- 
ously. At the same time surgical dissection of 
the left saphenous. vein was begun. At 9:55 
the patient, whose weight was about 140 Ib., 
received 200 mg. heparin intravenously, the 
catheter was inserted, and cross transfusion 


with the donor was started at 10:00 a.m. at 
a rate of 8,400 cc. of blood flowing in each 
direction per hour. The patient tolerated the 
procedure very well, except for a slight chill 
which occurred at 11:10 a.m. and subsided 
after intravenous injection of 150 mg. pento- 
barbital sodium. Cross transfusion was stopped 
at 3:30 p.m. when 46,000 cc. blood had been 
transferred in each direction. 

On January 15th, the patient was mentally 
alert, and the headache, vertigo, dyspnea, 
orthopnea, and amblyopia had disappeared. 
Temperature and pulse rate were normal. 
Fundoscopy showed that the papilledema had 
disappeared. Auscultation and a chest plate 
showed no evidence of lung edema. Other 
than an elevation of temperature to 102.4°, 
which lasted for only 6 hours, and a slight 
leukocytosis following the procedure, the 
patient suffered no ill effects. Between Janu- 
ary 14 and February 4, the patient’s blood 
pressure remained consistently at lower values 
than before, and reached maximum high 
values of 250/130 on only 2 occasions. The 
patient continued to feel well and became 
ambulatory around the hospital without re- 
currence of symptoms until February 1, 1950, 
when there was moderate edema of the 
scrotum. During the evening hours of Feb- 
ruary 2, 1950, he suddenly dead severe 
generalized edema, with Kussmaul-type res- 
piration and stupor. He expired February 4, 
1950. Autopsy was denied. 


ComMenT. There was no autopsy but 
it is safe to say that this patient 
was suffering from acute renal in- 
sufficiency associated with severe 
hypertension. Cross transfusion caused 
a striking improvement which con- 
tinued for 15 days. This improvement 
was characterized by the improved 
subjective state of the patient, disap- 
pearance of papilledema, pulmonary 
edema, dyspnea and headache, the 
lowered blood pressure levels, and the 
lowered blood creatinine. Signs of pos- 
sibly adverse reactions to the proce- 
dure consisted only in a temporary de- 
layed elevation of temperature and a 
transitory leukocytosis which started 
during the procedure and subsided 
within one day. 


Donor 1. D. R., a 22-year old white male, 
weighing 220 lbs., requested to be a donor for 
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TABLE 1.- 


Date 


12/27/49 


1/7/50 


1/9/50 


{14/50 
:00 a.m., before 
cross transfu- 
sion 


CO 


SALISBURY, 


LABORATORY DATA CONCERNING THE PATIENT, J.B., IN CASE 1 


Urine 


Sp.g. 1.012, pH 7.4 


Albumin 3+, 8- 
10 WBC 6-10 
RBC/hpf 
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Blood Morphology 


Hb. 10.9 gm. 
RBC 3,150,000 
WBC 9,800 

(p. 86, 1. 32, eos. 2) 


Hb. 8.6 gm. 
RBC 2,890,000 
WBC 8,400 

(p. 84, 1. 15, eos. 1) 


CROSS TRANSFUSION 


Blood Analysis 


(mg./100 cc.) 


Creat. 3.8 


Creat. 6.95 
NPN 90.5 
BUN 53.4 
Creat. 11.2 
NPN 89 
Chlorides 442 


Calcium 8.5 
Phosphorus 4.5 


Creat. 12.9 


Other Data 
B.P. 250/180 


B.P. 


BP. 


B.P. 


B.P. 


240/180 


250/175 


230/180 


220/175 


1/14/50 Hb. 11.2 gm. Creat. 8.7 B.P. 180/140 
12m, 16,800 ce. RBC 3,900,000 
blood ex- WBC 9,400 
changed (p. 87, 1. 11, eos. 2) 
1/14/50 Hb 11.5 gm. Creat. 7.8 B.P. 190/150 
2:15 p.m., 35,000 RBC 3,100,000 
cc. blood ex- WBC 17,200 
changed (p. 100%) 
1/14/50 Hb 10.21 gm. Creat. 6.3 B.P. 190/150 
3:30 p.m., 46,000 RBC 3,250,000 
cc. blood ex- WBC 25,300 
changed (p. 98, 1. 2) 
1/15/50 pH 7.5, sp.g. 1.015 Hb. 11.5 gm. Creat. 7.6 B.P. 180/120 
Alb. trace, WBC RBC 3,570,000 BUN 76 
few, RBC many, WBC 10,000 uric acid 8.2 
casts not seen (p. 90, 1. 10) 
1/18/50 pH 7.5, sp.g. 1.010 Creat. 10.9 B.P. 180/100 
Alb. 2+, WBC 
many, RBC 
many 
1/20/50 pH 8.0, sp.g. 1.011 Creat. 10.9 B.P. 170/90 
Alb. 4+, WBC 
solid field 
1/23/50 Hb 10.5 gm. Creat. 13.9 B.P. 180/140 
RBC 3,000,000 BUN 94.8 
WBC 8,400 NPN 124 
(p. 80, 1. 20) Chlorides 393 
Plasma alb.: globu 
lin 4.3/1.5 (gm.) 
1/25/50 Hb. 11.8 gm. Creat. 12.9 B.P. 180/110 
RBC 3,500,000 
WBC 10,000 
(p. 65, 1. 35) 
1/26/50 pH 4.0, alb. 3+ B.P. 175/90 
WBC many 
1/28/50 Creat. 13.0 B.P. 180/140 
NPN 135 
Chlorides 358 
1/31/50 Chlorides 345 B.P. 160/120 
2/1/50 Creat. 13.5 B.P. 160/110 
BUN 51 
Chlorides 363 
COz comb. 32.8 
vol.% 
2/4/50 Creat. 13.6 B.P. 150/100 
Chlorides 303 
B.P. = blood pressure Hb. = hemoglobin BUN = blood urea nitrogen 
p. = polymorphs Alb. = albumin WBC = white blood cells 
1. = lymphocytes Creat. = creatinine RBC = red blood cells 
eos. = eosinophils Sp.g. = specific gravity NPN = non-protein nitrogen 
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1/2/50 


140 


150 


/120 


/100 


140 


0/110 


5/90 


30/140 


60/120 


60/110 


50/100 
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J. B. in the cross transfusion procedure and 
stated that he had always been in good health. 
Physical examination did not disclose ab- 
normalities. 

On January 14, 1950, he received morphine 
sulfate, 30 mg., dramamine, 50 mg., and 
diphenhydramine, 50 mg., subcutaneously, 


vomiting, and the patient had a chill. Intra- 
venous fluids were then started, and he also 
received 150 mg. sodium pentobarbital intra- 
venously. On 2 more occasions during the 
procedure he received an additional 50 mg. 
pentobarbital. Auscultation at 11:35 revealed 
a slight diffuse wheezing, which was attrib- 


TABLE 2.—LABORATORY DATA CONCERNING D.R., DONOR IN CASE 1 


Date Urine Blood Morphology 
1/14/50 pH 6.5 
8:20 a.m. sp.g. 1.020 
alb. 1+ 
WBC 1-2/hpf 
RBC none 
9:55 A.M. 


11:00 a.m. pH 4.5 
8,400 ce. S.G. 1.012 
exchanged alb. 2 


12:25 p.m. pH 4.0 Hb. 12.2 gm. 
20,000 ce 5.G. 1.014 RBC 4,370,000 
exchanged alb. 2+ WBC 7,600 


RBC 150-200 


(p. 98, 1. 16) 
casts 1-2 1 pf 


2:15 P.M. 


Blood Analysis 
(mg./100 cc.) Treatment 


Morph. sulf. 30 mg. 

Dramamine 50 mg. 

Diphenhydramine 
50 mg. 


Observations 


Heparin 300 mg. B.P. 130/80 


(1.3 Mg./Ib.) 


Pentobarb. 150 mg. 
i.v.; iv. fluids 


nausea, chill 


3:30 P.M. pH 4.0 Hb. 11.0 gm. 
46,000 ce. sp.g. 1.014 RBC 3,440,000 
exchanged alb. 2 WBC 15,400 


RBC 200-300 
casts 3-6/1 pf 


(p. 97, 1. 3) 


1/15/50 s.g. 1.015 Hb. 13.2 gm. 
2-3 WBC/hpf RBC 4,600,000 
pH 5.6 WBC 7,200 
(86 p., 3 
mono., 2 eos.) 
1/16/50 normal CBC normal 
1/17/50 
1/18/50 normal CBC normal 
1/28/50 Hb. 12.0 gm. 
RBC 4,000,000 
WBC 5,800 
9/23/50 normal normal 


mono. = monocytes 
CBC = complete blood count 


and 300 mg. heparin intravenously. Cross 
transfusion was performed as above. 

During the procedure the donor’s blood 
pressure gradually rose from 130/80 to a high 
of 170/70 at 12:25 p.m., when 20,000 cc. had 
been transferred. The pressure then started 
to fall and became stabilized at 105/65 at the 
end of the cross transfusion. At 11:00 a.m. 
(8,400 cc. exchange) there was nausea and 


i.v. 
Pentobarb. 
ECG = electrocardiogram Ict. ind. 


started 
Creat. 4.3 Epinephrin 0.2 cc. bronchial 
0.1% wheezes 
B.P. 170/70 
Creat. 4.6 B.P. 105/65 
Creat. 3.9 B.P. 105/65 
Creat. 1.3 Aureomycin, 6.0 B.P. 110/70 
Sed. R. 6 mm/60’ gm. T. to 103° 
Blood culture Streptomycin, 3.0 
normal gm. 
Penicillin, 
1,000,000 U 
Thymol turb. 3 As above Chest plate, 
Ict. ind. 10 E.C.G. nor 
Ceph.-choles. nor- ma 
mal T. to 104° 
PSP normal 
As above T. to 101° 
Creat. 0.9 T. normal 
B.P. 110/7 
B.P. 115/80 
Passed pilot 
exam. 


intravenously PSP = phenolsulfonphthaiein excretion 
pentobarbital For other explanations see 
icterus index Table 1 


uted to bronchial constriction, and disappeared 
promptly after 0.2 cc. of 0.1% epinephrin had 
been given subcutaneously. The rest of the 
cross transfusion was uneventful with the 
patient sleeping comfortably until 2:00 p.m., 
when he awakened. He had received 1,000 
ce. of 5% glucose and 1,000 cc. of sodium 
lactate solution intravenously during the cross 
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transfusion. His temperature and pulse rates 
during the procedure were normal. 

After termination of the procedure the pa- 
tient insisted that he be permitted to leave 
the hospital in order to keep a social engage- 
ment. He was readmitted to a hospital at 
11:00 p.m. the same evening because of 
oozing from a subcutaneous vein. 

At 10:10 a.m. on January 15, there was a 
chill and the temperature was 103.6°. Treat- 


TABLE 3. 


Date Urine Blood Morphology 
3/17/50 
1:30 A.M. 
6:00 AM 60-80 RBC 
8-10 WBC/hpf 
Alb. 2+ 
No casts 
11:30 a.m 
45,000 ec. (? 
exchanges 
7:00 70-90 RBC 
8-10 WBC/hpf 
Alb. 24 
3/18/50 50-60 RBC Hb. 12.9 gm. 
10-20 WBC/hpf RBC 3,750,000 
No casts WBC 12,600 
alb. 0 (p. 86, 1. 11, 
eos. 3) 
3/19/50 12-20 RBC Hb. 12.5 gm. 
1-5 WBC/hpf RBC 3,660,000 
Numerous gran. WBC 12,900 
casts ‘p. 80, 1. 18, 
eos. 2) 
3/20/50 Normal 
3/22/50 
)/29/50 Addis count norma Hb. 15.5 gm. 


RBC 5,000,000 
WBC 6,000 

{ p.- 55, 45) 
Platelets 150.000 
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CROSS TRANSFUSION 

ComMMENT. This donor tolerated the 
cross transfusion procedure well and 
seemed to take over the homeostatic 
functions effectively. Blood counts 
show that complete mixing of the blood 
of the donor and patient did occur. The 
blood creatinine levels are evidence 
that the donor was actually excreting 


R., IN CASE 2 


Blood Analysis 
(mg./100 cc.) Treatment 
Benadryl, 100 mg. 
Dramamine, 100 
mg. 
NaH Os, 100 mg. 
Nembut: al, 200 mg. 
Heparin, 150 mg. 


Observations 
B.P. 110/60 


B.P. 110/60 
Comfortable 


Creat. 1.0 
Blood cult. neg. 


Aspirin, gr. x 'T. to 104° 


Creat. clearance 
78 ec./min. 


\ureomycin, 2 *. to 103.8° 


Aspirin, gr. x 


gm. 


Penicillin, T. to 102° 
1,000,000 vu 
Aureomycin, 2.0 
gm. 
Aspirin, gr. x 
T. normal 


NPN 43 
[et. ind., 4.0 
Thymol turb. 

‘reat. clear. 122 cc. 


For explanation of abbreviations see Tables 1 and 2 


ment was instituted with aureomycin, 6.0 gm. 
per day, streptomycin, 3.0 gm. per day, peni- 
cillin, 1,000,000 units per day. Temperatures 
up to 104° were noted until January 17th 
when the temperature became normal. Except 
for 3 severe chills, the patient did not feel ill 
during the stay in the hospital. He was dis- 
charged January 20, 1950, returned to his 
work as a freight handler on January 24, and 
has subsequently remained well. In October, 
1950, he was accepted for pilot training. 


creatinine at a higher rate than he 
was receiving it from the patient. The 
fail of the urine pH to 4.0 indicates 
that the donor excreted large amounts 
of fixed acid radicals which presumably 
came from the patient. Except for 
one episode of vomiting, chill, and 
transitory bronchospasm which 
promptly yielded to treatment, there 
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was no clinical evidence of unfavorable 
reaction during the procedure. How- 
ever, the procedure was discontinued 
at 3:30 because of the increasing ap- 
pearance of erythrocytes and granular 
casts in the donor’s urine. Following 
the cross transfusion the donor felt 
clinically well but developed a severe 
febrile reaction which began 24 hours 
after the start of the cross transfusion 
procedure and lasted for 3 days. All 
laboratory tests had returned to normal 
within 24 hours of the cross transfu- 
sion. A reason for the febrile reaction 
was not discovered and the donor has 
since remained in good health. 

It seems worthy of note that the 
patient’s blood pressure fell and the 
donor’s blood pressure rose during the 
cross transfusion procedure. 

The donor stated that he would 
undergo the procedure again if it were 
necessary to help a close friend or 
relative. 


Case 2. R. S., 38-year old colored male, 
was admitted to the hospital March 14, 1950, 
complaining of nausea and of intense right 
upper quadrant abdominal pain of 2 days’ 
duration. There was a history of many years 
of alcoholism and of repeated Neisserian in- 
fection 8 years before. His abdomen was 
markedly distended by ascites. The smooth, 
hard liver edge was felt 4 cm. below the 
costal margin. Blood pressure varied between 
110/70 and 190/100. Eyegrounds showed 
changes classified as Keith-Wagner III. The 
patient vomited frequently while conscious 
and appeared gravelly ill. 

At 10:00 am., March 16th, he became 
comatose. A diagnosis of hepatorenal syn- 
drome secondary to hepatic cirrhosis was 
proposed. The patient’s blood pressure had 
fallen to 80/60 at 12:00 noon and remained at 
shock levels during the rest of the day. After 
he had gone into coma, urine was not re- 
coverable by catherization. Cross transfusion 
was started at 1:00 a.m., March 17th. At this 
time the patient’s blood pressure was unob- 
tainable and it was the opinion of the attend- 
ing physicians that his continued survival was 
a matter of minutes. Cross transfusion was 
continued until 11:30 a.m., when a total of 
45,000 cc. had been transferred in each direc- 
tion. During the cross transfusion the patient 


remained in coma, but his blood pressure 
gradually rose to 130/110 at 7:00 am. He 
came out of the profound state of shock and 
assumed a position of opisthotonus which was 
interpreted as caused by decerebrate rigidity 
due to the prolonged cerebral anoxia. During 
the remainder of March 17th and until his 
death at 4:30 a.m., March 18th, the patient 
remained in opisthotonus and coma. Following 
the cross transfusion several hundred cubic 
centimeters of urine were obtained by catheri- 
zation. 

As the intravenous catheter was withdrawn, 
it was discovered that the delivery tip had 
been bent back beyond the withdrawal open- 
ing, creatir : a partially closed circuit. Autopsy 
showed ex -nsive primary carcinoma of the 
liver, confic.d to the subdiaphragmatic por- 
tion, and also acute nephropathy with intra- 
tubular hemorrhage. 


ComMeEnNt. An erroneous diagnosis 
was made in this patient. The cross 
transfusion procedure was not as suc- 
cessful as it might have been, because 
of faulty insertion of the catheter and 
the preexisting anoxic cerebral damage. 
It is worthy of note that the profound 
shock of this moribund patient was 
reversed, even though the blood vol- 
ume was not expanded. 


Donor 2. T. R., a 29-year old colored 
female, requested to be the donor in a cross 
transfusion with R. S. She stated that she had 
always been in excellent health. Cross trans- 
fusion with R. S. was carried out on March 
17th as described above. During the cross 
transfusion, the donor was comfortable and 
enly complained occasionally of a backache, 
due to her uncomfortable position in bed. 
Her blood pressure was maintained at 110/60, 
and her pulse rate and temperature were 
normal. 

Following the cross transfusion the donor 
exhibited temperatures spiking to 104° on 
March 18th, 19th, and 20th, but could not 
understand why she was kept in the hospital 
because she did not feel ill. 

She was discharged from the hospital 
March 24, 1950, and returned to work April 
Ist. She has remained well since and has not 
shown signs of abnormality in follow-up 
studies. 


CoMMENT. Because of a_ technical 
error in this case the actual volume of 
blood transferred from the patient to 
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the donor is not known, but it must 
have been considerable. Administration 
to the donor of a large amount of 
blood from a patient with primary 
carcinoma of the liver was well toler- 
ated. There was a marked, transitory 
febrile reaction in the donor, but re- 
covery occurred promptly and was 
complete. She stated that she would 


TABLE 4. 


MILLER: 


-LABORATORY WORK CONCERNING M.D. W., 


CROSS TRANSFUSION 
a normal pregnancy in 1943. The child is 
living and well. In the spring of 1949 she 
had been treated for overweight (200 Ibs.) 
and hypertension of 170/110 was discovered 
at that time. With amphetamine and limitation 
of dietary intake her weight was reduced to 
140 lbs., and her blood pressure fell to normal 
levels. 

She suffered a severe “cold” in January, 
1950, and noted swollen ankles on February 
3, 1950. On admission February 15, 1950, she 


PATIENT IN CASE NO. 3 


Blood Analysis 


Date Urine Blood Morphology (mg./100 ee.) Medication Observation 
3/10/50 13 gm. protein/24 Hb. 18.0 gm. A/G 1.9/1.7 B.P. 110/65 
ir. RBC 5,020,000 Creat. 0.85 Wt. 176 lb. 
5-6 WBC/hpf WBC 14,800 Urea N 8.0 
3/13/50 20 gm. protein/24 WBC 8,900 PSP 65% Wt. 175 Ib 
hr. (p. 53, 1. 44) Creat. clear. 78 ce. 
Choles. 500 
3/23/50 loaded with WBC A/G after cross Heparin 150 mg. T. to 99.8° 
25,000 ce trans. 3.1/2.7 Penicillin, Wt. 1754 Ib. 
cross trans. (gm.) 1,000,000 t 


Creat. clear. 


Streptomycin, 


100 cc./min 2.0 gm. 
3/24/50 Alb. 44+ Hb. 12.7 Penicillin, ‘T’. to 101.4° 
5-9 WBC RBC 5,000,000 1,000,000 1 Wt. 173 Ib. 
0-1 RBC/hpf WBC 7 500 Streptomycin, 
Occ. casts @. 7, 21, 2 gm. 
eos. 3) 
3/25/50 4.0 protein/24 hr. Hb. 14.6 T. to 101° 
WBC 6,250 Wt. 171 Ib. 
(p. 80, 1. 17 
eos. 3) 
3/30/50 9.7 gm. protein/24 Hb. 14.6 A/G 1.5/3.3 (gm. ) T. normal 
hr. BBC 4,700,000 Creat. 1.0 B.P. 115/65 
WBC 7,550 Wt. 157 Ib. 
(p. 58, 1. 32, 
eos. 3) 
5/9/50 1.5 gm. protein/24 Wt. 136 lb. 
hr. 
9/24/50 0.3 gm. protein/24 Hb. 16.2 A/G 4.4/2.9 (gm.) de 0 infec- 
hr RBC 4,700,000 Creat. clear. 56 cc. 
WBC 14,400 Creat. 0.89 mg. We “ 138 Ib. 
(p. 74, 1. 22, 
eos. 1) 
7/17/50 protein 0 Hb. 15.7 NPN 26.4 Wt. 137 Ib. 
RBC 4,880,000 BUN 12.4 
WBC 10,500 Ict. ind. 9.5 


platelets 356,000 
AjG = 


albumin-globulin ratio 


For other explanations of abbreviations see Tables 1 and 2 


undergo the procedure again if it were 
necessary to help a close friend or 
relative. 


Case 8. M. D. W., 31-year old white 
female hospital attendant, was admitted to the 
hospital on February 15, 1950. She had suf- 
fered from scarlet fever at 1 year of age, had 
a tonsillectomy at age 10, and was “seriously 
ill” for a period of 1 week in 1947 without 
consulting a physician. She is married and had 


weighed 175 lbs.; her abdominal, 
presacral, and crural subcutaneous tissues 
were distended with edema; and she was 
dyspneic. Plasma albumin was 1.9%, plasma 
globulin 1.7%. Blood cholesterol was 500 mg. 
The fundi were normal, blood pressure was 
110/65. Further laboratory findings are sum- 
marized in Table 5. A diagnosis of nephrotic 
syndrome due to chronic glomerulonephritis 

was made. Her weight remained stationary 
around 175 Ibs. in spite of a salt poor diet 
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containing 50 gm. of protein per day. She 
remained in bed for 1 month without change 
and her prognosis appeared grave. 


Cross transfusion was performed in the 


usual manner on March 23, 1950. Follow- 
ing cross transfusion she felt essentially as 
before except for a temperature rise to 101.6° 
on March 24th, and to 102° on March 25th. 
Temperatures and pulse rates were normal 
thereafter. 

Immediately after the cross transfusion a 
copious diuresis began. For about 3 weeks 
she passed more than 4 liters of urine daily. 
After 3 weeks her weight had fallen to 138 
lb.; she became ambulatory and felt well. 
On May 15th she returned to work and has 
felt well since. 


ComMENT. Immediately after i cross 
transfusion of 25,000 cc. a striking im- 
provement began in this patient with 
the nephrotic syndrome. The patient 
has since remained well and all lab- 
oratory studies are normal. Although 
spontaneous cures of the degenerative 
stage of chronic glomerulonephritis are 
known to occur in about 2% of the 
afflicted patients, the course before 
treatment and the time relationships 
leave little doubt that improvement in 
this patient is to be attributed to the 
cross transfusion procedure. 


TABLE 5.—LABORATORY DATA CONCERNING THE DONOR, L. V., IN CASE 3 


Date Urine Blood Morphology 
3/19/60 No abnormal Hb. 12.9 gm. 
findings RBC 3,900,000 
3/23/50 
1:20 P.M. 
6,000 ec. 


exchanged 


2:10 p.m. 
2:20 p.m. 2-3 granular casts 
3-15 WBC 
2-7 RBC/hpf 
3/24/50 15-20 WBC Hb. 10.6 gm. 
3-7 RBC/hpf RBC 3,830,000 
Occ. Hb. casts WBC 4,900 
3/25/50 Alb. trace Hb. 11.7 gm. 
1-2 WBC/hpf RBC 4,300,000 
WBC 6,100 
(p. 79, 1. 19, 
eos. 2) 
3/26/50 
3/27/50 
3/28/50 
5/22/50 Addis count normal Hb. 15.3 gm. 
RBC 5,000,000 
WBC 6,500 
(p. 68, 1. 32) 
6/12/50 normal CBC normal 


platelets 186,000 


Blood Analysis Medication Observations 
Creat. clear. 63 
PSP 53%/60’ 
Th. Turb. 4 
Creat. 1.0 
Creat. clear. 100 mg. diphenhy- urticaria 
100 ce./min. dramine 
4 ec. 0.1% epine- 
phrine 
mg. heparin/Ib. 
(120 mg.) 


300 mg. sod. amytal B.P. 74/60 
IV 


Creat. clear 


5 mg. neosynephrin B.P. 90/65 
125 ec./min. 


300 cc. plasma 
started 

1000 ce. 5% glucose 

500 ce. sod. lactate 
started 


Penicillin 600,000 vu T. to 101° 
Streptomycin 1.0 B.P. low of 
gm. 80/60 
Chloromycetin 1.0 
gm. 
Aspirin gr. x 
Diphenhydramine 
100 


Streptomycin 1.0) T. to 103.2° 
gm. 

Chloromycetin 1.0 
gm. 


Chloromycetin 1.0 T. to 104.4° 
gm. 


Aspirin gr. x 


Sed. Rate Chloromycetin 1.0 T. to 100.6° 
6 mm./60’ gm. 

A/G = 4.2/3.6 T. to 99° 

NPN 40.6 


Ict. ind. 12 
80% prothrombin 
time 


NPN 32 

A/G = 4.6/3.3 

Ict. ind. 10 

Th. turb. 8 

Bromsulf. 15% re- 
tained 


For explanation of abbreviations see Tables 1, 2, and 4 


101.4° 

3 Ib. 

101° 

71 Ib. 

mal 

15/65 
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= 
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Undesirable side reactions were so 
slight in this patient as to be almost 
unnoticeable. They consisted only in a 
moderate elevation of temperature oc- 
curring 2 or 3 days after cross trans- 
fusion. 


Donor 3. L. V., a 41-year old married 
white saleswoman, was hospitalized for in- 
vestigation March 19, 1950. The past history 
was essentially negative except for the usual 
childhood diseases, 2 normal pregnancies 20 
and 21 years before, and 1 dilatation and 
curettage. Physical examination did not dis- 
close abnormalities, but the donor appeared 
tense, nervous, and irritable, and complained 


of frequent occipital headaches. On March 


23, 1950, at 12:45 cross transfusion was 


started and terminated at 3:20 after 25,000 
cc. had been exchanged in each direction. 
Following the cross transfusion the donor con- 
tinued to receive sedatives, antihistaminics, 
and ephedrin, and consequently felt tired 
and weak. She was discharged March 28th, 
and returned to work April 5th. Since then 
she has continued to work, feels well, and 
laboratory studies have yielded normal find- 
ings. 

ComMMENT. This donor recovered 
completely from the cross transfusion 
procedure, and no abnormal clinical or 
laboratory findings were noted 1 week 
after the cross transfusion. During 
the procedure itself, there was a 
marked urticarial reaction and after 
administration of sodium amytal in- 
travenously the blood pressure fell to 
74/60, but promptly returned to nor- 
mal levels after administration of neo- 
synephrin. The creatinine clearance 
was depressed during the procedure, 
probably because of the lowered blood 
pressure. Urinalysis showed increased 
numbers of red cells during and for 
several days after cross transfusion. A 
marked febrile reaction started 24 
hours after the transfusion and lasted 
for 3 days. She stated that she would 
gladly undergo the procedure again if 
called upon. 

Case 4. C. L., a 39-year old white male 


weighing 147 Ib., had not worked for several 
years. He was suffering from periodic attacks 


of pain attributed to gout and had been told 
he had hypertension. In December, 1949, he 
consulted a physician because of backache, 
“puffy face and puffy eyes.” Albuminuria was 
discovered at that time. Between December, 
1949, and March 14, 1950, when he was seen 
in the clinic, he had gained 10 lbs., and dur- 
ing the intervening time he had become more 
tired, was suffering from intense headaches 
most of the time, and had moderate dyspnea. 
On admission to the hospital April 7, 1950, 
he appeared acutely ill, his face was edema- 
tous, there was some orthopnea and dyspnea, 
and his skin appeared pale and pasty. A diag- 
nosis of chronic glomerulonephritis was made. 

Cross transfusion was started April 11, 
1950, at 9:55 a.m. and stopped at 2:00 p.m., 
when 51,200 cc. had been transferred in each 
direction. During the cross transfusion the 
patient felt well, his temperature and respira- 


‘tion remained normal, and his pulse rate 


varied between 72 and 94. However, urine 
was not recovered from the catheter between 
11:20 a.m. and 4:00 p.m., and concern was 
felt about his temporary anuria, which was 
the reason for stopping the procedure. 

Following the cross transfusion, the pa- 
tient’s headache disappeared and did not re- 
turn, he felt stronger and more alert, and the 
face and eyes lost their “puffy” look. For 5 
days after the cross transfusion the tempera- 
ture was somewhat elevated, with a maxi- 
mum of 101.4° on April 16th. There was a 
thrombophlebitis in the right calf, with swell- 
ing and tenderness, and on April 20th the 
temperature rose again to 100.2°. He was dis- 
charged from the hospital April 25th. 

On May 9 the patient returned to the out- 
patient clinic stating that he had a severe 
backache. He was rehospitalized May 11th 
because he had fainted at his home. On ad- 
mission he appeared ill, complained of severe 
pains in his back and extremities, and ex- 
hibited diffuse, tender, nodular subcutaneous 
infiltrations all over his body. Fever was first 
noted May 12th and continued until his death 
May 23rd. His course in the hospital was 
characterized by diffuse, severe pain and 
tenderness, progressive anemia and_leuko- 
penia, jaundice (up to icterus index 44), and 
diffuse intracutaneous hemorrhages, which 
became more and more confluent. 

Autopsy disclosed peculiar nodular forma- 
tions scattered diffusely throughout the sub- 
cutaneous tissues, the gastrointestinal tract, 
and other organs. The kidneys showed the 
typical picture of chronic glomerulonephritis. 
The bone marrow was scanty and presented 
a picture of aplastic anemia. The nodular 
formations were caused by bacterial colonies, 
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Date 
3/21/50 


3/30/50 


/7/50 


4/11/50 
9:55 A.M. 


11:00 a.m. 


2:00 P.M. 
51,200 ce. 

blood ex- 

changed 


4:00 P.M. 


4/12/50 


4/13/50 


4/14/50 


4/15/50 


4/16/50 
4/17/50 


4/25/50 


5/9/50 


5/11-16/50 


5/17-23/50 
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TABLE 6.—LABORATORY DATA CONCERNING C.L., PATIENT IN CASE 4 


Urine 


4.0 gm. protein/24 
hr. 


many granular casts 


3.3 gm. protein 
500,000 granular 
casts/24 hr. 

7,000,000 RBC 


2,000,000 WBC /24 


hr. 


urine not recover- 
able during pro- 


ceaure 


300 ce. urine 
10-15 RBC 
WBC/hpf 


8.0 gm. protein 

200,000 casts 

3,000,000 WBC 

2,000,000 RBC /24 
hr. 


408,000,000 RBC 
32,000,000 WBC 
Numerous RBC 


casts/24 hr. 


As a bove 


Blood Morphology 


Hb. 17.0 gm. 
RBC 5,500,000 
WBC 8,100 
(p. 62,1. 22, m. 
15, e. 1) 


Hb. 11.5 gm. 
RBC 3,360,000 


Hb. 7.3 gm. 
RBC 1,900,000 
WBC 600 

(p. 1,1. 99) 
Platelets 24,000 


Hb. 14.9 gm. 
Retics 0.5% 


Platelets 12,000 


Retics = reticulocytes 


For other abbreviations see Tables 1 and 2 


Blood Analysis 
(mg./100 ec.) 
Creat. 5.3 
BUN 50 
A/G 4.7/3.4 (gm.) 


Creat. 3.2 
Uric acid 5.8 


Creat. clear. 24 cc. 


PSP 75% 


A/G 4.7/3.3 
Cholesterol 300 


A/G 4.0/3.0 
Creat. 1.2 
BUN 19 
Uric acid 3.8 


Prothrombin 31% 


Creat. 4.0 


Creat. clear 27 cc. 


PSP 20% 


BUN 32 

Creat. 4.2 
Prothrombin 35% 
PSP 19% 


Ict. ind. to 44 
Creat. 4.5 
BUN 72 


Treatment 


Colchicine 7 mg. 
1.5 mg. o.d. 


Premedication: 

Nembutal, gr. 3 

Sod. bicarb. 10 gm. 

Pyramidon gr. x 

Benadryl! 100 mg. 

Dramamine 100 
mg. 


Aminophyllin 


Plasma, 5% 
glucose i.v. 


Penicillin 
600,000 
Demerol 150 mg. 
Neosynephrin 
20 mg. 


Penicillin 
600,000 u 

Nembutal 

Demerol 


Penicillin 
600,000 vu 


Penicillin 
600,000 u 

Demerol 

Empirin 


Penicillin 
Empirin 


Penicillin 
Empirin 


Colchine 5 mg. 


Transfusion 
Benadryl 
Nembutal 
Aureomycin 
2.8 gm. 


Aureomycin 
2.5 gm. 
Transfusion 


161 


Observation 


B.P. 200/140 


B.P. 180/130 


B.P. 140/115 


B.P. 90/60 
after amino- 
phyllin 


B.P. 130/80 


T. to 99.4° 


T. to 99.6° 


T. to 100.8° 


T. to 101.2° 


T. to 101.4° 
T. to 100.2° 


T. normal 


Rash 
Myalgia 
Fainting spell 
.P. 110/90 
Bone marrow 
scanty 


Rash 
T. to 104° 


T. to 104° 


|_| 
| 
| 
| 


162 SALISBURY, BOLOMEY, MILLER: 


which had provoked a granulomatous reac- 
tion, and death was clearly due to the over- 
whelming infection, in the opinion of several 
pathologists. 

CoMMENT. The cross_ transfusion 
procedure in this case was effective 
but was complicated by transitory 
anuria. After the cross transfusion 
this patient felt remarkably improved, 
although the blood creatinine rapidly 
returned to the original level. There 
was a moderate febrile reaction after 
the procedure and thrombophlebitis 
developed in the right calf. The pa- 
tient’s blood counts were not followed 
as they should have been. The patient 
also did not receive adequate anti- 
biotic therapy. The diagnosis of gout 
appears poorly substantiated by avail- 
able blood uric acid levels but was 
clinically typical. As is evident from 
widely disseminated granulomata, the 
patient’s massive infection, which was 
the immediate cause of death, pre- 
ceded the second admission to the hos- 
pital. It is not possible to say from 
the available data whether the infec- 
tion was caused by existing agranu- 
locytosis or whether the bone marrow 
was injured by the existence of infec- 
tion. The infection probably became 
generalized as a consequence of in- 
adequate treatment of thrombophle- 
bitis. In view of the similar picture in 
Case 6, the question arises whether 
cross transfusion itself may have con- 
tributed to the bone marrow injury. 


Donor 4. A. S., a 47-year old white mar- 
ried woman, entered the hospital April 9, 
1950. Her past history was essentially normal, 
except for an attack of “pain” in the left 
foot 1 year ago. On April 11 cross trans- 
fusion was performed as described above. 
The donor did not complain during the 
transfusion and appeared very comfortable. 
Following the cross transfusion she remained 
completely well and did not exhibit ab- 
normalities. 


CoMMENT. This donor functioned 
perfectly in cross transfusion and there 


CROSS TRANSFUSION 


was no adverse reaction to the pro- 
cedure. 


Case 5. V. C., a 67-year old man, had been 
followed at the clinic since 1945 because of 
a peptic ulcer which led to his hospitalization 
on 8 occasions. His last admission was in 
January, 1950, and was caused by massive 
hemorrhage from the gastrointestinal tract. 
There was also a finding of glycosuria in 
1949, which was not present in further ex- 
amination thereafter. 

Albuminuria and hypertension had been 
noted since 1947. On April 19, 1950, the 
blood pressure was 200/140 and the blood 
creatinine was 6.0 mg. 

Cross transfusion was started April 25, 
1950, at 10:10 a.m. and stopped at 2:00 p.m., 
when 50,200 cc. had been transferred in each 
direction. The patient tolerated the procedure 
well and rested comfortably in bed. Follow- 
ing the cross transfusion he remained well 
except for a slight fever, lasting 3 days, and 
no further treatment was administered, except 
tincture of hyoscine and a salt-poor, protein- 
poor ulcer diet. He was discharged from the 
hospital May 2nd and has since been seen 
several times, when he was feeling well. 


ComMMENT. Cross transfusion of 50,- 
200 cc. was performed in a patient with 
the diagnosis of peptic ulcer and of 
secondary to renal insuffici- 
ency due to chronic glomerulonephritis. 
The procedure was tolerated well and 
resulted in a marked lowering of the 
blood creatinine, which persisted for a 
few days. A mild and transitory febrile 
reaction occurred in, this patient. The 
patient was clinically improved and, has 
remained asymptomatic for one year. 


Donor 5. I. C., is a 30-year old, unmarried 
secretary whose previous history and physical 
examination were not remarkable. Cross trans- 
fusion was performed as described above. 
She was discharged May Ist, returned to 
work May 3rd, and has been well since then. 


CoMMENT. This woman was the 
donor for a cross transfusion of 50,200 
ce. of blood with her father, who was 
suffering from azotemia and hyperten- 
sion due to chronic glomerulonephritis. 
Except for a moderate febrile reaction, 


which lasted 4 days, she did not appear 
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to be harmed by the procedure in any 
way. 


Case 6. R. L., an 11-year old boy, was 
admitted to the hospital April 10, 1950. Ex- 
cept for poorly defined information about the 
usual childhood diseases and for a head injury 
in 1949, he had been in good health until 
March 31, 1950. He then noted some “pimples 
or fleabites” on his abdomen and he also noted 
swelling of his feet. The edema gradually in- 
creased and albuminuria was discovered, 
which led to his hospitalization. Lesions pres- 
ent were massive pitting edema of the lower 
extremities and dependent parts, shotty cer- 
vical lymph nodes, and numerous discrete 
macular lesions 1 to 2 mm. in diameter over 
the chest and abdomen. There was also mas- 
sive proteinuria. During his stay in the hos- 
pital his weight had increased from a normal 
70 Ibs. to a maximum of 92 Ibs. A number of 
therapeitic measures such as intravenous 
sucrose and salt and protein restriction had 
been tried without success. On May Ist he 
appeared dyspneic and fine crepitant rales 
were noted over both lower lung fields by 
the attending pediatrician. His temperature 
was normal. Blood pressure was 110/80. 

On May 2, 1950, cross transfusion was per- 
formed without premedication except for 80 
mg. of heparin. Between 9:15 a.m. and 12:00 
noon 25,100 ce. of blood were transferred in 
each direction. The patient tolerated the pro- 
cedure very well and received no additional 
medication except atropine, gr. 1/200, which 
effectively relieved nausea. He vomited once 
during the procedure. His blood pressure rose 
from an initial 128/80 to 150/110 at the end. 

Following the cross transfusion there was 
a febrile reaction, lasting 3 days, with maxi- 
mum temperature of 103°. The proteinuria 
was unchanged. Clinically, the boy was im- 
proved and there had been loss of edema and 
reduction of body weight to 82 Ibs. The pa- 
tient was then lost from observation, but an- 
other physician has reported him improved 
clinically and from the laboratory point of 
view. 

Donor 6. S. L., a 40-year old workman, 
was the father of R. L. He had in the past 
suffered from frequent colds and from a 
chronic postnasal discharge which was at- 
tributed to sinusitis. Physical examination was 
normal except for a questionable Rumpel- 
Leede (capillary fragility) test, slightly ac- 
centuated respiratory sounds with occasional 
diffuse wheezes, reddened pharynx, and the 
fact that there was almost complete absence 
of hair, except on his legs. The atrichia was 
said to have been present for many years. 


On May 2nd, cross transfusion was per- 
formed as described above. The donor tol- 
erated the procedure without any difficulty 
and was comfortable throughout, except for 
the appearance of diffusely distributed utti- 
carial wheals at 10:15 after 7,600 cc. had 
been transferred. Urticaria promptly disap- 
peared after injection of 1.0 cc. of 0.1% epine- 
phrin, 25 mg. ephedrin sulfate, and 20 mg. 
diphenhydramine. His blood pressure through- 
out the procedure varied between 117 to 
155/70 to 90. 

In contrast to all other patients and donors 
in previous cross transfusions, this donor be- 
gan to feel very uncomfortable shortly after 
termination of the procedure. He complained 
of severe malaise, fatigue, a burning sensation 
especially severe over the skin of the lower 
extremities, and diffuse abdominal muscular 
tenderness. There were also chills and some 
nausea. A soft spleen was palpated 3 cm. 
below the costal border, where it remained. 
On May 6 and 7, a morbilliform rash was 
noted on his trunk and a confluent macular 
rash was present in the right axillary region. 
These eruptions disappeared on May 9th. 
On May 10th, many diffuse, fine, reddish-gray, 
“dusty” eruptions were noticed and _ these 
continued until May 14th. His condition did 
not cause undue concern until May 9th, be- 
because in preceding cases of ‘cross trans- 
fusion the donors had exhibited febrile reac- 
tions which eventually subsided. It will be 
noted (Table 7) that up to May 9th there 
were no laboratory findings which showed a 
trend toward further abnormality. 

His symptoms of malaise, fatigue and ten- 
derness did not improve and the development 
of a sensitivity reaction was suspected. Muscle 
biopsy, May 9th, did not show any abnor- 
mality. Jaundice was noted on May 10th. In 
spite of the negative biopsy, a sensitivity re- 
action was thought to have occurred and the 
patient was given 200 mg. of cortisone in the 
evening hours of May 11th. On May 12th his 
temperature was normal and he received an- 
other 200 mg. cortisone. Symptomatically he 
was not improved. On May 138th, the tempera- 
ture mounted to 102°, in spite of another 
100 mg. cortisone. During the early morning 
hours of May 15th he expired. 

Up to the time of his death there was only 
evidence of hepatic insufficiency, mild to mod- 
erate renal damage, and depression of the 
bone marrow. The liver and spleen were 
somewhat enlarged, and the peculiar eruption 
and the severe malaise, discomfort and diffuse 
muscular soreness of the patient were present. 

Autopsy showed acute, severe edema of 
the brain, the liver, and the kidneys. Micro- 
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scopically, there were atrophy of bone mar- 
row with hyperplasia of reticuloendothelial 
cells, central necroses of liver and focal ne- 
croses of spleen, minimal lower nephron 


nephrosis, and edema of brain and lungs. 


CoMMENT. This donor who, before 
cross transfusion, exhibited slight ab- 
normalities, died 14 days after a cross 
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transfusion procedure. The clinical 
course was one of severe malaise, 
fatigue, and muscular and cutaneous 
pain and tenderness. During the last 4 
days there were moderate jaundice, 
mild azotemia, and evidence of bone 
marrow depression. At autopsy none of 
the internal organs seemed incapable of 


TABLE 7.—DATA CONCERNING S.L., DONOR IN CASE 6 


Blood Analysis 


(mg./100 ce.) 
NPN 35 


Creatinine 1 
[IG = 4.6/2.6 


Observation 
T. to 100° 
B.P 120/70 


Treatment 

Chloromycetin, 
1.0 gm. 

Codeine, gr. } 


Date Urine Blood Morphology 
4/30/50 Alb. 0 Hb. 17.0 gm. 
Sp.g. 1.018 RBC 5,580,000 
Sed. oce. WBC WBC 8,300 
(p. 74, 1. 21, 
mono. 4, eos. 1) 
Platelets 280,000 
5/1/50 21,000,000 RBC 
2,000,000 WBC/24 
hr. 
1 granular cast 
Alb. trace 
5/2/50 Alb. 0 
Cross 1-8 WBC/hpf 
transfusion 


25,000 cc. 
exchanged 


(gm.) 
Prothrombin 50% 
PSP 66% 


T. to 99.4° 


Neosynephrine, T. to 101° 
2.5 mg. 

Chloromycetin, 1.0 

Penicillin 
300,000 

Heparin, 150 mg. 

Benadryl, 50 mg. 


T. to 102.5° 


Empirin 
Codeine 
Penicillin 


T. to 104° 


Empirin 
Codeine 
Aspirin 

(gm.) Penicillin 
SR 40 mm/60’ 
Bleeding T. 2’ 
Clotting T. 2.5’ 


Penicillin T. to 103.5° 


Aspirin 


A/G = 4.0/3.1 Penicillin T. to 102.2° 
(gm.) Aspirin 
BUN 11.2 
Creat. 1.1 
Penicillin T. to 102.2° 
Aspirin 
BUN 11.2 Aspirin T. to 101.4° 


Creat. 1.2 
A/G = 3.7/2.8 


Pyribenzamine 
250 mg. 


(gm.) 
Blood culture neg. Aspirin T. to. 104.8° 
Agglutinations neg. Codeine Muscle bi- 
Heterophile anti- Vitamins opsy nor- 
body neg. ma 


Ict. ind. 26 T. to 104.8° 


Codeine 


5/3/50 Alb. 0 WBC 8,800 
Sp.g. 1.017 (p. 84, 1. 9, 
0-1 RBC/hpf mono, 5, eos. 2) 
2-5 WBC/hpf 
5/4/50 Same 
5/5/50 Hb. 14.9 gm. 
RBC 4,350,000 
WBC 7,300 
(p. 86, 1. 11, 
eos. 3) 
Platelets 86,000 
5/6/50 
5/7/50 
5/8/50 
5/9/50 Platelets 400,000 
5/10/50 Alb. trace Hb. 12.9 gm. 
Sp.g. 1.014 RBC 3,830,000 
10-20 granular WEC 4,100 
casts/Ipf (p. 68, 1. 26, 
mono. 4, eos. 2) 
Platelets 164,000 
5/11/50 Hb. 12.1 gm. 


RBC 3,270,000 
WEC 1,720 

(p. 58, 1. 43) 
Platelets 116,000 


For explanation of abbreviation see Tables 1, 2, and 4. 


BUN 22.4 

A/G = 3.6/2.3 
(gm.) 

Prothrombin 22% 


Sed. rate 7 mm./60’ 


Aureomycin ECG normal 
2.5 gm. 

Chloromycetin 1.0 
gm. 

Vitamins 

Codeine T. to 103° 

Aspirin 

Vitamins 


SALISBURY, BOLOMEY, MILLER: CROSS TRANSFUSION 165 


regeneration and repair, and the proxi- 
mate cause of death may have been 
the cerebral edema. There was no over- 
dosage with cortisone, but it is possible 
that the use of cortisone precipitated 
edema of the brain. The donor’s febrile 
reaction was more severe and his clin- 
ical condition more serious than in any 
other donor who has been observed 
so far. 

It is the opinion of consultant path- 
ologists*.® that the bone marrow injury 
in this case was due to an unusual 
sensitivity reaction, caused by injection 
of plasma proteins of different spec- 
ificity. Such reactions have been ob- 
served during the war in 1 out of 
1,000,000 service men who underwent 
inoculations in the U. S. Armed Forces. 

Discussion. The problems connected 
with the clinical application of recipro- 
cal blood transfer fall in several cate- 
gories, which must be considered sepa- 
rately. First, there is the mechanical 
performance of the reciprocal blood 
transfer. Second, there is the problem 
of the organism’s reaction to the injec- 
tion of large amounts of protein. Third, 
there are the changes observed in the 
bodily functions as the result of the 
performance of the procedure. Fourth, 
there is the selection of proper indica- 
tions for performance of the procedure 
and the evaluation of its therapeutic 
effectiveness. Last, there is the moral 
and legal problem of subjecting donors 
to the unknown risks of a reciprocal 
transfer. 

It must be said that the mechanical 
and hydraulic problems of exchanging 
large volumes of blood are solved by 
the cross transfusion procedure. Our 
method can exchange up to 30,000 cc. 
of blood per hour; the blood is meas- 
ured and the exchanges are equalized 
with an accuracy of 1 cc. in 10,000 cc., 
the surgical trauma is minimal, the 
need for heparin not excessive, and the 
injury to formed elements not appreci- 


able. If a decision is made to perform 
reciprocal blood transfer, cross trans- 
fusion would seem to be the method of 
choice. 

From the immunological point of 
view, reciprocal blood transfer in man 
has not yet been investigated. Obvi- 
ously only carefully cross-matched indi- 
viduals can be used as partners in this 
procedure. It is, however, well known 
that in addition to red cell groups, 
there are different types of leukocytes 
and of individual plasmas even within 
the same general blood group. It is not 
known how the human organism reacts 
to injection of large amounts of pro- 
tein of a slightly different individual - 
specificity. Substitution transfusion and 
other massive blood transfers use bank 
blood in which the plasma of many 
individuals is pooled, and, therefore, 
they are not comparable procedures. 
It will be necessary in the future to type 
and test the plasma of prospective part- 
ners of cross transfusion procedures 
in some manner, perhaps according to 
the techniques described by Freeman 
and Schecter'' and by Levine and 
State’®. It is also expected that the use 
of cortisone and ACTH before, during, 
and after cross transfusion will enable 
a sensitive organism to dispose of for- 
eign protein before antibodies are 
formed, will retard the movement of 
such protein from the capillaries into 
the tissues, and will also inhibit the 
formation of antibodies. It is likely 
that the complications of cross-trans- 
fusion procedures are caused by im- 
munological phenomena~ which are 
expected to be susceptible to control. 
This expectation seems justified in view 
of the experience of Vecchietti et al., 
who did 119 cross transfusions without 
serious reactions of any kind and with 
a very low incidence of trivial side 
effects. The reason for the more fre- 
quent occurrence of side effects with 
our method of cross transfusion as com- 
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pared with the Vecchietti method is not 
immediately apparent. It may be that 
the Vecchietti pump, which has no 
measuring devices and therefore has 
very short blood conduits, is less 
destructive to the platelets (cross trans- 
fusion equipment is now being con- 
structed here which will shorten our 
blood conduits by 70% and eliminate a 
pump altogether). It is also possible 
that Vecchietti did not encounter unde- 
sirable reactions because of the rela- 
tively small volumes exchanged (up to 
10,000 cc. only). However, it would 
seem that transfers of 10,000 cc. 
cause admixture of the blood to the 
same extent as larger transfers, and 
when a larger cross transfusion is done 
the exchange of plasma protein 
between blood and tissues is not suffi- 
ciently rapid to add much transferable 
protein over and above the amounts 
contained in the vascular compart- 
ments. 

There is no evidence that the im- 
munological response to blood admin- 
istered by the venous route is different 
from the response to blood admin- 
istered by the arterial route. 

It will be necessary to follow vari- 
ous bodily functions during and after 
cross transfusion before this method 
can be accepted more generally. Aside 
from the side reactions such as fever, 
it appears that cross transfusion often 
causes the transitory appearance in the 
urine of red cells and casts as well as 
a diminution of renal blood flow, occa- 
sional transitory falls in blood pressure, 
and occasional nausea. The reason for 
these changes is not immediately 
evident -and awaits investigation. 
Similar changes have occurred during 
procedures which involve “handling” 
of blood, such as dialysis, and there- 
fore they are believed to be due to 
mechanical factors and not to immuno- 
logical phenomena. 
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As for the indications of the pro- 
cedure and the relative advantages of 
cross transfusion over related pro- 
cedures of artificial homeostasis such as 
exsanguination transfusion, the artificial 
kidney, and others, it is not possible at 
this time to make definite statements. 
It is felt that the procedure would 
seem indicated in acute nontransmis- 
sible diseases of internal organs in 
which temporary relief might offer a 
chance for spontaneous recovery. Other 
indications will certainly become ap- 
parent. The unqualified therapeutic 
success of this procedure in the case 
of nephrotic syndrome was a surprise. 
The procedure may yield similar sur- 
prises in other clinical entities. Our 
experience confirms the experience of 
Italian workers who found vast amel- 
ioration of the symptoms and signs of 
chronic nephritis, toxemia of preg- 
nancy, and hypertension by the cross- 
transfusion procedure. It is felt at this 
time that the procedure may be indi- 
cated in many otherwise incurable 
chronic diseases. 

We believe that from an ethical point 
of view it is defensible to offer healthy 
donors a free choice whether or not 
they want to subject themselves to the 
risks inherent in a reciprocal blood 
transfer. We believe that it is impera- 
tive for the donors to be fully ac- 
quainted with the history of this pro- 
cedure, including the cases in which 
the outcome was unfavorable. 

Summary. Reciprocal blood transfer ° 
in humans has been performed else- 
where in about 260 persons. Six well 
documented cases are presented here. 

By means of a method of cross trans- 
fusion, large volumes of blood (25,000 
to 50,000 cc.) have been transferred 
reciprocally in 6 instances between sick 
patients and normal donors. The 
method of cross transfusion was found 
effective, easy to apply, and safe from 
a mechanical point of view. Many 
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excellent therapeutic results of cross 
transfusion are reported elsewhere and 
several encouraging cases are reported 


and death. The causes of these reac- 
tions and the possibilities of their 
avoidance are discussed. 


here. Reactions to reciprocal blood 


transfer consist of hypotensive phe- 


ere ] at present be performed only in select- 
nomena, urticaria, or delayed transitory . 
: ed patients for whom no other treat- 
febrile responses. In one donor, a 


peculiar syndrome developed about 10 ™ment is available. The donor should be 
days following a cross transfusion and informed about the experimental char- 
consisted in severe bone marrow injury; acter and potential risks of the pro- 
damage to the liver, spleen, and kidney; cedure. 


It is felt that cross transfusion may 
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CHANGES IN THE CIRCULATING BLOOD EOSINOPHILS FOLLOWING 
ACUTE MYOCARDIAL INFARCTION* 
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Since Zappert!*, in 1893, reported 
that eosinopenia was characteristic of 
certain clinical states, such as febrile 
diseases, cachexia, and the moribund 
state, various investigators have noted 
a decrease in the number of circulating 
blood eosinophils under a wide variety 
of conditions. A comprehensive review 
of the early studies of this problem was 
published in 1948 by Hills, Forsham, 
and Finch’, who presented evidence 
that the level of blood eosinophils was 
under the control of the adrenal glands. 
Following the development by Selye of 
the concept of the “general adaptation 
syndrome’?®, and the elucidation of the 
eosinophil response in the “alarm reac- 
tion”, many studies were published 
concerning the blood eosinophil cell 
and its fluctuations in relation to 
“stress” and to adrenal and pituitary 
activity. 

Among cardiovascular disease states, 
eosinopenia has been observed in acute 


myocardial infarction®1, congestive 
heart failure*21, and “hypertensive 
crisis*. Concerning the eosinophil 


counts in acute myocardial infarction, 
the published data are few. Therefore, 
a study was undertaken of the fluctua- 
tions of the blood eosinophil level in 
patients with acute myocardial infarc- 
tion. Information was sought as to: 1) 


whether an initial eosinopenia was a 
regularly occurring phenomenon, 2) 
whether this eosinopenia might be of 
any diagnostic or prognostic value, and 
3) whether secondary falls in the cir- 
culating eosinophils might be of use in 
the early detection of complications 
occurring during the course of conva- 
lescence. 


Material and Methods. The patients studied 
comprised a consecutive series of persons ad- 
mitted to the hospital with a diagnosis of 
probable myocardial infarction. Daily early 
morning determinations of the number of 
circulating eosinophils in venous blood were 
performed by a modification of the method 
of Randolph’. Occasional counts, amounting 
to approximately 5% of those ordered, could 
not be done for a variety of reasons. The 
eosinophil counts were reported by noon, 
daily, and with this information at hand’ each 
patient was examined daily. Routine follow- 
up laboratory procedures, such as total and 
differential leukocy te counts, erythrocyte sedi- 
mentation rates, and repeat electrocardio- 
grams, were performed according to the or- 
ders of the attending physician of each pa- 
tient. However, all patients in whom, follow- 
ing previously normal eosinophil counts, an 
abnormally low count was reported were 
subjected to any of the following procedures 
thought to be indicated: emergency electro- 
cardiogram, portable chest roentgenogram, 
total and differential leukocyte counts, and 
daily urinalysis (for blood and urobilinogen) 
for 4 days. In addition, an emergency eosino- 
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phil count was performed on patients clini- 
cally suspected of complications. 

Following each patient’s discharge from 
the hospital, his chart was reviewed objective- 
ly, without reference to the eosinophil counts, 
to decide whether an unequivocal diagnosis 
of acute myocardial infarction could be made. 
At that time the patients were divided into 
2 groups. Only those patients who met all of 
the following criteria were placed in Group 
1, the myocardial infarction group: 1) serial 
electrocardiograms showing the progressive 
changes characteristic of acute myocardial 
infarction, 2) the temperature curve reveal- 
ing transient fever, 3) the erythrocyte sedi- 
mentation rates being elevated, and 4) the 
history being such that the time of onset of 
the acute myocardial infarction could be de- 
termined with reasonable accuracy. All other 
patients were placed in Group 2 for analysis. 
The use of these rigid criteria eliminated from 
the myocardial infarction group several pa- 
tients in whom a reasonably certain clinical 
diagnosis of myocardial infarction could be 
made. However, it was thought that the data 
obtained would be more reliable if the final 
selection of patients eliminated those in whom 
there was the slightest doubt concerning 
either the diagnosis or the temporal relation 
of the acute infarction to the fluctuations of 
the eosinophil levels. 

A total of 51 patients was studied. Of 
these, 23 patients fulfilled the above criteria 
for inclusion in Group 1. The remaining 28 
patients (Group 2) had diagnoses as follows 
(see Table 2): There were 4 patients with a 
diagnosis of acute myocardial infarction, but 
in whom the time of onset was vague; 5 with 
a diagnosis of “probable” myocardial in- 
farction; 11 with protracted angina pectoris 
(of whom 3 in addition had acute pulmonary 
edema) but without evidence of myocardial 
infarction; 3 with chronic congestive heart 
failure (all mild), 1 of whom, in addition, had 
an acute gastrointestinal hemorrhage; 1 pa- 
tient with acute serous pleural effusion of 
undetermined etiology; and 4 with chest or 
substernal pain of undetermined etiology and 
no cardiac disease. Of the 28 patients in 
Group 2 (excluding 2 who died during the 
Ist week of their illness), 21 had daily eosino- 
phil counts for 6 days or more. 

During the analysis of our results, the 
serious problem arose as to what constituted 
the normal eosinophil level. Increasing ex- 
perience has shown that the limits of normal 
originally proposed by Thorn!2, that is, 100 
to 250 eosinophils per c.mm., probably 
should be broadened. Fisher and Fisher 
found only 50% of their determinations to be 


within this range, and, in their series of nor- 
mal subjects, counts ranged from 5 to 887 
per c.mm. They proposed an optimal clinical 
range of 25 to 300. Best and Samter! recom- 
mended a normal range of 30 to 250. Thus, 
the problem of the normal range of the 
eosinophil count cannot be considered finally 
settled. An attempt was made, however, to 
take the average of the opinions quoted, with 
the realization that exceptions might be fre- 
quent. For the purpose of our study, it was 
decided to consider counts greater than 50 
per c. mm. as normal, those from 41 to 50 
as probably normal, those from 31 to 40 as 
probably abnormal, and those 30 or below 
as definitely abnormal. 


Results. Considering the day of the 
acute myocardial infarction as the lst 
post-infarction day, 22 of the 23 pa- 
tients who fulfilled the criteria enu- 
merated above had daily eosinophil 
counts begun on or before the 5th 
post-infarction day. Among these 22 
patients, 16 (73%) had a count of less 
than 30 on one or more of the first 5 
days, and 19 (86%) had one count, at 
least, of less than 40 on one or more 
of those days (see Table 1). There was 
a marked variability in the day-to-day 
levels of the eosinophil counts in the 
individual patient, as well as among 
the various patients. 

During the period of recovery from 
the acute myocardial infarction, an 
occasional patient (Patients 7, 11, and 
16, Table 1) had a moderate secondary 
fall in the eosinophil count (to a level 
of between 31 and 50 per c.mm.). In 
no case was this associated with any 
demonstrable clinical complication. In 
3 patients, a secondary fall to less than 
30 was encountered. In 1 of these 
patients (Patient 19, Table 1) a drop 
in the eosinophil count to 6 on the 16th 
dav following his infarction was associ- 
ated with the onset of intractable 
shock leading to his death on that dav. 
Permission for an autopsy was not 
obtained. In the other 2 patients with 
the secondary eosinopenia of less than 
30 per c.mm. (Patients 2 and 15, Table 
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TABLE 1.—DAILY Ts COUNTS DURING THE FIRST THREE WEEKS OF HOSPITALIZATION OF 
ATIENTS WITH DEFINITE MYOCARDIAL INFARCTION 


Age Day of E ach ‘eck 
No. Sex Week l : 3 P 5 6 7 Remarks 
l 80 M 1 12 125 203 87 Uncomplicated convales- 
2 212 175 262 165 75 109 140 cence 
128 115 53 100 93 87 65 
2 1 M 1 0 6 12 100 131 Unexplained eosinopenia 
4 112 112 84 125 138 103 on 15th P.I. day 
3 25 93 100 131 75 118 131 
S4 M | 25 53 100 184 125 175 Uncomplicated convales- 
: 2 150 103 112 143 109 121 131 cence. Developed M.1. 
3 168 156 171 100 218 118 150 in June, 1951, and died 
1 53 M I 28 6 21 128 105 146 Persistent pericardial fric- 
2 131 168 175 209 156 93 234 tion rub from 9th to 
3 125 109 131 68 59 125 112 20th day 
5 61 F 1 65 31 43 52 100 118 162 Frequent extrasystoles 
2 128 143 143 131 106 70 during second week, 
3 106 103 256 134 109 118 131 controlled by oral quin- 
idine 
6 37 M 1 181 Uncomplicated convales- 
2 165 218 90 159 256 175 cence 
3 87 187 175 212 200 159 175 
7 50 M 1 3 3 3 6 25 31 Marked upper abdominal 
2 143 78 34 115 187 65 tenderness and muscle 
3 106 106 167 150 78 68 68 guard on 4th and 5th 
P.I. days. Vertigo, 
> nausea, and vomiting 
on 14th day 
8 35 M 1 25 21 50 Developed frequent pre- 
2 50 115 206 168 118 156 mature beats during 
3 146 184 293 196 225 137 153 4th week, with no 
eosinopenia. Died of 
another M.I. 6 mo. 
later 
9 61 M 1 0 6 31 46 75 40 100 Uncomplicated convales- 
2 106 140 118 125 96 137 87 cence 
} 75 16 150 81 93 159 
10 58 F 1 3 6 37 100 150 137 Uncomplicated convales- 
2 203 156 94 125 84 106 cence 
3 121 175 96 193 131 162 96 
11 78 F 1 0 18 43 34 106 37 Congestive heart failure. 
2 59 178 190 137 140 62 Gradual decline, died 
3 50 39 59 75 60 218 on 20th P.I. day, prob- 
ably of foreward heart 
failure. Autopsy. 2 epi- 
sodes of auricular fib 
rillation in 2nd P.I 
week 
2" 12 M 50 106 212 262 206 256 Uncomplicated 'convales 
2 253 312 353 265 403 365 325 cence 
3 293 318 300 343 243 240 250 
13 56 M l 15 0 31 75 262 231 Uncomplicated convales- 
2 187 234 200 187 143 206 131 cence 
3 218 256 206 193 187 256 200 
14* 74 M 1 140 106 128 103 115 118 Uncomplicated convales- 
2 143 168 53 87 175 160 156 cence 
3 178 106 59 121 137 
15 6 M 1 13 28 50 37 143 162 Frequent extrasystoles 
2 193 212 250 262 281 25 256 during 3rd P.I. week, 
3 318 210 209 187 168 156 231 controlled by oral quin- 
idine 
16 58 F 1 18 125 78 68 Severe emotional upset 
2 193 87 100 44 71 29 96 on 18th P.I. day 
3 43 78 68 62 93 6 
17 58 F 1 118 62 9 50 100 62 Uncomplicated convales- 
2 300 234 325 450 200 512 560 cence. _ Eosinophil 
3 418 306 318 counts discontinued on 
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TABLE 1.— (Continued) 
Age Day of Each Week 
and ge 
No. Ser Week 1 2 3 4 5 6 7 Remarks 
18 62 M 1 25 3 25 93 131 100 Uncomplicated convales- 
2 112 149 146 206 143 193 218 cence 
$ 175 225 262 209 250 193 184 
19 68 M 1 0 0 12 18 Widespread infarct, with 
2 31 71 106 87 25 212 congestive heart fail- 
3 162 6 ure. Digitalized. Per- 
sistent fever. Died in 
intractable shock on 
16th P.I. day 
20 63 F 1 31 59 156 Uncomplicated convales- 
2 131 146 165 153 300 200 262 cence 
3 209 293 168 168 187 246 181 
21 55 M 1 34 87 131 237 Uncomplicated convales- 
2 281 193 143 153 156 187 87 cence 
3 125 250 146 137 143 159 184 
22* 54 M 1 227 231 262 331 Uncomplicated convales- 
- 2 237 262 218 325 265 159 cence 
3 212 275 250 193 137 93 387 
23 54 M 1 is S4 171 231 331 Uncomplicated convales- . 
2 306 287 225 268 81 231 293 cence 
3 234 296 168 284 237 278 328 


P.I. =Post-infarction 
M.1. = Myocardial infarctic 
* Patient who did not h 


1) no complications could be detected. 
In both of the latter patients, the 
eosinophil count was within the normal 
range on the succeeding day. In 
Group 2, also, such transient moderate 
or marked eosinopenia without demon- 
strable cause occurred in occasional 
patients. That such unexplained eosino- 
penia should sometimes occur is not 
surprising. Rud®, in a very large and 
well-controlled series, found marked 
diurnal and short-term (for example, of 
the order of 5 minutes) variations in 
the eosinophil count. Fisher and Fisher® 
found levels as low as 5 in a series of 
149 normal persons. Consideration 
must also be given to the significant 
degree of error which has been shown 
to be inherent in the method used, 
even under the most favorable circum- 
stances!. 

Death occurred in 2 of the 23 
patients. One of these patients (Patient 
19, Table 1) has already been discussed. 
The other (Patient 11, Table 1) was 
a 78-year old woman who for 18 
mo. had had severe chronic congestive 


ave initial eosinopenia 


heart failure due to coronary artery 
heart disease. During her hospitaliza- 
tion she twice developed auricular fi- 
brillation which was successfully termi- 
nated by oral quinidine administration. 
Two minor eosinophil drops were unas- 
sociated with these episodes, or with 
any other clinically detected complica- 
tions. However, her course was one of 
gradual decline, and on her last day of 
life, the 20th post-infarction day, when 
she had become comatose, her eosino- 
phil count was 218. Death was con- 
sidered to be due to forward heart 
failure. Autopsy revealed old and 
recent myocardial infarcts, and evi- 
dence of chronic congestive heart 
failure. 

Among the patients who survived 
the myocardial infarction, no complica- 
tions occurred which clinically could be 
considered serious. In particular, there 
were no thromboembolic episodes. 
Minor complications occurred in sev- 
eral patients. Frequent extrasystoles ap- 
peared in 3 patients (Patients 5, 8, and 
15, Table 1), in 2 of whom they ceased 
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TABLE 2.—MINIMUM EOSINOPHIL COUNT FOUND DURING THE FIRST WEEK IN PATIENTS WHO DID 
NOT FULFILL THE CRITERIA FOR INCLUSION IN GROUP 1, AND THEREFORE WERE PLACED IN GROUP 
2 (SEE TEXT) : 
No. of Days 


on which 


Daily Lowest 
Eosinophil Eosinophil 
Age, Counts were Count in 
No. Sex Diagnosis Done 1st Week Remarks 
24* 79 F M.I., indefinite time 3 0 Did not respond to 
of onset, severe pul- treatment. Died on 
monary edema, 3rd_ hospital day. 
bronchopneumonia Autopsy 
25 37 M M.I., indefinite time 26 198 
of onset 
26 55 M M.I., indefinite time 14 156 
of onset 
27 59 M M.I., indefinite time 33 212 Patient died in a sub- 
of onset sequent attack 3 
months later. Au- 
topsy revealed* old 
and recent myo- 
cardial infarcts 
28 72 I Recent M.I., probable 2 0 Died on 2nd hospital 
day. No autopsy 
9) 63 M Recent M.I.. probable 18 13 
30) 56 F Recent M.L., probable 5 43 
31 16 M Recent M.1., probable 29 3 
4 45 M Recent M.I., probable 33 6 
33 57 M Protracted angina 6 87 History of old M.I. 
pectoris 
34 0 M Protracted angina 10 71 History of old M.I. 
pectoris 
35 54 M Protracted angina 4 190 
pectoris 
36 46 M Protracted angina 20 31 History of old M.I. 
pectoris 
37 74 M Protracted angina 19 193 
pectoris 
38 75 M Protracted angina 28 7] History of angina pec- 
pectoris toris on exertion for 
many years. Rapid 
auricular fibrilla-_ 
tion at onset of pain 
39 37 F Protracted angina 4 146 
pectoris 
40 52 M Protracted angina 36 81 History of old M.I. 
pectoris 
41 74M Protracted angina pec- 3 3 
toris, acute pul. 
edema 
42 68 ¥ Protracted angina pec- 20 0 
toris, acute pul. 
edema 
13 57 M Protracted angina pec- 11 6 History of old M.I. 
toris, acute pul. 
edema 
14 9 M Acute serous pleural 6 42 
effusion, etiology 
unknown 
Hy 64 F Recent G.I. hemor- 9 62 History of old M.1. 


rbage, anemia, mild 
congestive heart 
failure 
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TABLE 2.— (Continued) 


No. of Days 
on which 
Daily Lowest 
Eosinophil Eosinophil 
Age, Counts were Count in 

No. Sex Diagnosis Done Ist Week Remarks 
46 60 M Rheumatic heart dis- 2 275 

ease, chronic auric- 

ular fibrillation, mild 

congestive heart 

failure 
47 68 F Arteriosclerotic heart 31 112 

disease, mild con- 

gestive heart failure 
48 60 M Undiagnosed chest 13 243 

pain, no cardiac di- 

agnosis 
49 8 F Undiagnosed chest 10 40 

pain, no cardiac di- 

agnosis 
50 74 F Undiagnosed chest 18 6 “Pathologic cal gall 

pain, no cardiac di- bladder” (radiolog- 

agnosis ical diagnosis) 
51 49 F Undiagnosed chest 13 60 


pain, no cardiac di- 
agnosis 


M.I. =Myvcardial infarction 


Pul.=Pulmonary 


G.I. =Gastrointestinal 
* 


following quinidine therapy. In 1 
patient (Patient 4, Table 1), the only 
one in whom pericarditis was detected, 
a pericardial friction rub appeared on 
the 9th day, and persisted until the 20th 
day. One patient (Patient 7, Table 1) 
had an episode of vertigo, nausea, and 
vomiting lasting 1 day, and 1 patient 
(Patient 16, Table 1) had a severe 
emotional reaction when informed of 
the death of her mother. In none of 
these patients was the episode in ques- 
tion accompanied by eosinopenia. 

The 28 patients in Group 2 showed 
a variable eosinophil response (see 
Table 2). The 5 cases of “probable” 
recent myocardial infarction (Patients 
28 through 82, Table 2), of whom 4 
had a pronounced early eosinopenia, 
were omitted from Group 1 only be- 
cause the electrocardiographic altera- 
tions were atypical. Clinically, all 5 
were diagnosed and treated as acute 
myocardial infarction. There was 1 
patient (Patient 24, Table 2) who 
entered the hospital with a diagnosis 


Patient died during his hospitalization 


of acute pulmonary edema and bron- 
chopneumonia in addition to a possible 
myocardial infarction, who failed to 
respond to treatment, and died on her 
3rd hospital day. An eosinophil count 
of 0 persisted during her hospital stay. 
She was shown at autopsy to have 
recent and old myocardial infarcts, 
bronchopneumonia, and _ congestive 
heart failure. Among the 11 patients 
finally diagnosed as having protracted 
angina pectoris without myocardial 
infarction (Patients 33 through 43, 
Table 2), only 4 had early eosinopenia. 
Three of these 4 had entered the hos- 
pital with acute pulmonary edema. The 
4th patient, whose minimum count was 
31 in the lst week, continued to have 
a relatively low eosinophil count which 
never went above 64 during his entire 
hospital stay of 3 weeks. The only other 
patient in Group 2 with an_ initial 
eosinopenia (Patient 50, Table 2) was 
one with a known duodenal ulcer and a 
“pathological gallbladder” (roentgeno- 
graphic diagnosis), who entered the 
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hospital with slight fever and with a 
severe sharp anterior mid-chest pain 
radiating to the mid-back. The pain, 
although not definitely diagnosed, was 
thought to be due to biliary colic. 
Discussion. Our findings in patients 
with acute myocardial infarction indi- 
cate that, although there is usually an 
early eosinopenia, it is not invariably 
present, and therefore, as a diagnostic 
criterion in early myocardial infarction, 
the eosinophil count has only a very 
limited application. Although it is true 
that eosinophil counts in the definitely 
or probably abnormal range occurred 
during the first post-infarction week in 
most of our patients, 3 (14%) of our 22 
patients with unequivocal diagnoses of 
acute myocardial infarction failed to 
have early eosinopenia (Patient 6, 
Table 1, whose counts were not begun 
until the 6th post-infarction day, is not 
considered here). While studies of 
pituitary and adrenal metabolism were 
not performed, and allergy studies 
were not carried out. there was no 
cause for a clinical susnicion of either 
endocrine or allergic disorders as an 
explanation for the lack of eosinonenia. 
The fact that all 3 of these patients 
had uncomplicated recoveries might 
mean that the lack of eosinopenia was 
on the basis of mildness of the illness. 
However, several patients with pro- 
nounced early eosinopenia had recov- 
eries which were equally uncompli- 
cated. In 1 of the 3 patients (Patient 
21, Table 1) counts were not begun 
until the 4th post-infarction day. As 
in several other patients, an early 
eosinopenia might have been termi- 
nated by that time. The other 2 pa- 
tients (Patients 12 and 14, Table 1) 
had their counts begun on the 2nd and 
Ist post-infarction days, resnectivelv 
Our findings thus indicate that even in 
the absence of clinically apparent 
endocrine or allergic disorders. the ab- 
sence of initial eosinopenia does not 


rule out the possibility of acute myo- 
cardial infarction. Moreover, because 
eosinopenia occurs in such a wide 
variety of acute conditions, it is ob- 
vious that the presence of eosinopenia 
following an episode suspected of being 
an acute myocardial infarction adds 
little weight to the diagnosis. Our re- 
sults in patients without acute myo- 
cardial infarction bear out this impres- 
sion. Acute pulmonary edema, in par- 
ticular, was seen in our patients to be 
especially prone to result in extreme 
eosinopenia. 

In regard to prognosis, no consistent 
correlation was found between the 
early eosinophil fluctuations and the 
clinical course. It has already been 
pointed out that, although those pa- 
tients without initial eosinopenia had 
uncomplicated recoveries, other pa- 
tients who did have early eosinopenia 
had equally uncomplicated recoveries. 
Conversely, although both of the pa- 
tients who eventually died of their 
infarcts had pronounced early eosino- 
penia, other patients with uneventful 
recoveries also had pronounced early 
eosinopenia. Thus, no prognostic impli- 
cations are warranted on the basis of 
the early eosinophil response in pa- 
tients with acute myocardial infarction. 

Because of the paucity of serious 
secondary complications in our series. 
no statement is possible concerning the 
behavior of the blood eosinophil level 
in the presence of serious complications 
of acute myocardial infarction. The 
small amount of information concern- 
ing this subject was discussed previ- 
ously. Secondary moderate or marked 
transient drops in the eosinonhil count 
were seen occasionally without anv 
clinically apparent cause; this also has 
been discussed. 

Summary and Conclusions. 1. Dailv 
blood eosinophil counts were per- 
formed for varying periods of time in a 
series of 51 patients, 23 of whom had 
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acute myocardial infarction, the onset 
of which could be accurately timed, 
the remaining 28 of whom had other 
diagnoses. All had had an admission 
diagnosis of suspected acute myocar- 
dial infarction. 

Although the majority of the pa- 
tients with acute myocardial infarction 
had an initial eosinopenia of variable 
degree, the eosinopenia was not en- 
countered consistently enough to be of 
differential diagnostic significance. Pa- 
tients were seen occasionally without 
eosinopenia in the presence of acute 
myocardial infarction, and frequently 
with eosinopenia in the absence of 
acute myocardial infarction. 
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3. In the patients with acute myo- 
cardial infarction there was no con- 
sistent correlation between the degree 
and duration of the initial eosinopenia 
and either the clinical severity of the 
illness or the ultimate prognosis. 

4. Too few major complications were 
seen to warrant any statement concern- 
ing the behavior of the eosinophil 
count in the presence of such compli- 
cations. In the presence of complica- 
tions classified as “minor,” eosinopenia 
was not seen. Moderate or pronounced 
transient eosinopenia was occasionally 
encountered in the absence 
apparent clinical cause. 


of any 


The authors wish to express their thanks to the many physicians on the Staff of the Jewish 
Hospital, St. Louis, who permitted us to study their private patients. We also are extremely 
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EFFECT OF DISEASE ON ERYTHROCYTE AND 
PLASMA POTASSIUM CONCENTRATIONS* 


By M. P. Hurt, M.D.+ 
RESEARCH FELLOW 


(From the Department of Medicine, New York University College of Medicine, and the Third 
Medical Division, Bellevue Hospital) 


Tue fasting plasma potassium con- 
centration of normal man is maintained 
within rather narrow limits*®. It is, how- 
ever, subject to a number of physiologi- 
cal influences and may be either in- 
creased or decreased in various disease 
states. Since the plasma potassium level 
may be altered acutely and since the 
concentration of potassium in the cells 
is much greater than in the plasma, the 
plasma potassium level does not neces- 
sarily reflect the state of the body 
stores of this ion. 

The most accurate method of esti- 
mating the total potassium content of 
the body involves the measurement of 
the volume of distribution of isotopic 
potassium’, a procedure that is not 
practical as yet for general clinical use. 
Since erythrocytes are readily available 
and since the red blood cell potassium 
content probably reflects to some de- 
gree the general intracellular potassium 
stores, a comparison has been made be- 
tween the plasma and_ erythrocyte 
potassium levels in a number of disease 
states. Simple techniques, available to 
any laboratory equipped with a flame 
photometer, were used. 

Low red blood cell potassium levels 
have been reported in diabetic aci- 
dosis*:71°, loss of gastrointestinal con- 
tents'**, postoperative states®, and 
renal disease*"1, Low erythrocyte po- 
tassium level has also been reported 
in familial periodic paralysis*, a con- 
dition in which no external potassium 


loss occurs. The low erythrocyte potas- 
sium in this condition probably repre- 
sents a redistribution to other tissues. 


Methods. Venous blood, obtained from 
subjects before breakfast, was used for all 
analyses. Whole blood to which no anti- 
coagulant had been added was hemolyzed by 
placing 1 cc. in a flask containing 96 cc. of 
distilled water. Three cubic centimeters of 
lithium standard were subsequently added for 
analysis on the flame photometer. Heparinized 
blood can be used for this step, if sodium is 
not to be measured. Plasma, separated within 
15 minutes from the erythrocytes of a hepar- 
inized blood sample, and serum were analyzed 
for potassium and sodium, respectively. All 
measurements were made on an_ internal 
standard flame photometer. Mutual interfer- 
ence between sodium and potassium occurs in 
flame photometry when these ions are pres- 
ent in high concentration. Corrections were 
made from observations on the interfering 
effects of known amounts of sodium and 
potassium. The corrections were generally less 
than 1 mEq./L. and can be ignored for ordi- 
nary purposes. 

Hematocrits were measured in duplicate in 
Wintrobe tubes using heparinized blood. 
Four milligrams of dried heparin per 10' cc. 
of blood were used instead of the recom- 
mended 2 mg. per 10 cc. of blood®. The 
error introduced by this modification was 
compensated by centrifugation at 739 x G for 
1 hour instead of the usual 905 x G for 1 
hour. 

Blood cell potassium was calculated from 
the relation: Whole Blood Potassium-Plasma 
Potassium x (l-Hematocrit) + Blood Cell 
Potassium x Hematocrit. 

Water content of whole blood and serum 
was determined by desiccation to constant 
weight in an oven at 100° C. This generally 
took 72 hours. Erythrocyte water was then 


* This work has been supported by a grant from the Life Insurance Medical Research Fund. 
t Present address: STEM, c/o American Embassy, Rangoon, Burma. 
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calculated from the relation: Whole Blood 
Water = Plasma Water x (1- Hematocrit) + 
Erythrocyte Water. 


REPRODUCIBILITY. Minimal error in 
hematocrit is essential for this method 
of measuring erythrocyte potassium 
content. The mean percentile difference 
in hematocrit between duplicates of 
100 samples of blood was 0.79. 


Variations produced by errors inher-. 


ent in the method were evaluated by 
comparing blood samples obtained 30 
minutes apart. The mean percentile 
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metabolic, hepatic, renal, or infectious 
diseases. Also shown are the hemato- 
crits, erythrocyte and serum water 
contents, and the concentrations of 
sodium in serum. Except for the hema- 
tocrits, all values fall within the nor- 
mal ranges reported by other labora- 
tories. Relatively little variation oc- 
curred among these subjects in any 
category. Several patients with moder- 
ate to severe anemia were included, 
but their data were indistinguishable 
from the rest of the group. 


TABLE 1.—THE POTASSIUM CONTENT OF CELLS AND PLASMA OF 14 
FASTING NORMAL SUBJECTS 
Potassium Water Potassium 
(mEq./L.) Serum (% Wt) (mEq./L. Water) 
Patient Hematocrit ~ Sodium — 
Number (% Cells) Cell Plasma (mEq./L.) Cell Serum Cell Plasma 
] 47.3 91.4 4.3 140 64.6 90.6 142 4.7 
2 146.7 91.0 4.3 141 63.4 91.5 144 4.7 
3 46.2 96.3 4.3 139 65.6 91.2 147 4.7 
4 46.1 92.7 4.4 140 65.6 91.2 141 4.8 
5 45.0 89.9 4.9 136 64.9 91.5 138 5.4 
6 44.1 95.2 4.2 140 66.3 91.7 144 4.6 
7 41.3 100 5.4 139 66.3 91.7 152 5.9 
8 41.2 97.5 4.3 139 65.8 91.0 148 4.7 
9 39 .4 100 4.5 136 66.8 92.2 150 4.9 
10 37.3 99.3 4.5 142 66.4 91.5 150 4.9 
11 $5.7 95.0 Yee 132 65.8 92.3 144 4.0 
12 27 .7 91.0 4.6 136 63.4 93.0 144 5.0 
13 27 .2 92.2 3.8 137 63.9 91.2 144 4.2 
14 16.4 90.9 4.2 135 64.0 92.1 142 4.6 
Mean 94.5 4.4 138 65.2 91.6 145 4.8 
co 3.6 0.4 2.6 “1.2 0.6 3.5 0.4 


differences in 11 such studies were as 
follows: hematocrit 1.05, erythrocyte 
potassium concentration 0.95, plasma 
potassium 2.27, serum sodium 0.51, 
erythrocyte water 0.76, serum water 
0.11, erythrocy te water potassium level 
0.69, plasma water potassium 2.08, and 
serum water sodium 0.46. 


Twenty-one observations among 19 
patients who had abnormal potassium 
levels in either the plasma or erythro- 
cytes are recorded in Table 2. Also in- 
cluded in this table are the data from 
8 patients who had normal potassium 
values, although they had various dis- 
eases that conceivably might have pro- 


Results. The concentration of potas- 
sium in cells and plasma and in cellular 
and plasma water, observed in 14 pa- 
tients who had no evidence of disease 
that might produce electrolyte abnor- 
malities, are shown in Table 1. None 
of these subjects had gastrointestinal, 


duced abnormal potassium metabolism. 
To be classified as abnormal, a value 
outside the mean normal plus or minus 
2 « was required. All possible combina- 
tions of high, normal, and low plasma 
and erythrocyte potassium levels oc- 
curred, except no instance in which 
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TABLE 2.—THE POTASSIUM CONTENT OF CELLS AND PLASMA OF PATIENTS 
WITH DISTURBED POTASSIUM METABOLISM 


Patient 
Number Diagnosis 
Mean 14 NorMALs 


Mean +2¢ 
Mean —2¢ 


15 Renal failure 

16 Renal failure 

17 Renal failure 

18 Renal failure 

19 Addison’s, no 
therapy 

20 Renal failure 

21 Diabetes, insulin 
resistant 

17 Renal failure 

22 Diarrhea 

23 Renal failure 

24 Nephritis 

25 Renal disease 

26 Renal failure 

27 Cirrhosis 

28 Cirrhosis 

29 Vomiting 

30 Diarrhea 

31 Diarrhea 

27 Vomiting 

32 Renal failure 

34 Vomiting 

Renal disease 

35 Myocardial 
Infarct 

36 Bronchiectasis 

87 Hepatic failure 

88 Renal failure 

39 Leukemia 

40 Hypogonadism 

41 Heart failure 


Potassium W ater 
(mEq./L.) Serum (% Wt) 
- ~ Sodium 
Cell Plasma (mEq./L.) Cell Serum 
94.5 4.4 138 65.2 91.6 
101.7 5.2 143 67 .6 92.8 
87.3 3.6 133 62.8 90.4 
Potassium Low 1n Cetus, 1n PLAsMA 
82.3 9.0 138 62.9 91.1 
85.6 71.3 133 63.6 91.4 
82.3 7.0 109 67.0 92.2 
85.3 6.1 110 67.6 98 .$ 
Portasstum Low NORMAL IN PLASMA 
82.0 5.0 116 67 91.4 
83.7 4.9 116 68 .0 91.7 
87.3 4.7 137 66.2 90.6 
85.8 4.{ 127 66.0 92.1 
Potassium Low 1n Cetts, Low 1n PLASMA 
81.8 3.8 138 68.3 92.8 
80.7 3.2 124 66.3 92.1 
84.6 3.2 135 65.5 90.5 
87.8 $.1 117 67.7 91.5 
Potasstum NorMAL IN CELLS, HicH PLASMA 
91.5 6.4 114 69.6 91.2 
93.6 5.6 129 67.3 91.1 
93.2 5.6 129 65.7 93.2 
Potasstum NorMAL IN Low 1n PLASMA 
95.0 3.1 127 67.1 92.5 
100 $.1 145 64.3 92.2 
101 2.8 131 69.9 90.8 
96.0 2.4 137 66.4 92.3 
Portasstum 1n NORMAL IN PLASMA 
103 5.0 137 68.7 92.2 
Potassium NorMAL IN CELLS AND PLASMA 
95.5 $2 129 64.8 91.7 
90.0 4.9 139 66.0 91.0 
93.7 4.8 138 66.3 91.3 
99.2 4.8 124 59.5 92.3 
95.0 4.6 141 65.6 93.2 
97.5 4.5 136 70.4 92.3 
96.4 4.4 126 67.0 92.8 
90.2 4.1 138 64.9 90.9 


Potassium 


(mEq./L. Water) 


150 


147 


136 
141 
167 
145 
139 
145 
139 


Plasma 


a 


or or 


© 


or or 


Or oro 


4.8 
4.0 


6 


| 
145 
138 
131 .9 
135 .0 
123 6 
126 5 
122 6 
123 3 
132 5.2 
130 4.4 
| 
120 
122 
129 
130 
132 7.8 
152 6.2 
143 6.0 
142 3 
159 3 
144 3 
145 Q 
|_| | 
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potassium was elevated in both phases 
was observed. Low potassium concen- 
tration in the cells was much more 
common than high cellular levels. In- 
creased plasma potassium with low or 
normal levels in the cells was not un- 
common, especially in patients with 
renal failure who had frequent vomit- 
ing and poor dietary intake. 
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In only a few instances was there 
a significant difference, as compared 
to the respective normal values, be- 
tween the erythrocyte potassium con- 
centration calculated per liter of cells 
and per liter of cell water. Thus, the 
potassium content per liter of cells in 
Patient 25 was not quite outside the 
mean normal minus 2 o, but the con- 


TABLE 3.—EFFECT OF CHANGES IN DISEASE PROCESSES OR THERAPY ON THE 
POTASSIUM CONTENT OF CELLS AND PLASMA 


~ 


Potassium 
(mEq./L.) Serum 
Patient Sodium 
Number Diagnosis Therapy Date Cells Plasma (mEq./L.) 

42 Lymphosarcoma None 11/17 91.0 4.6 / 136 
ACTH 11/27 92.8 4.6 138 

ACTH 12/6 94.3 4.7 137 

ACTH 12/14 94.5 4.5 140 

ACTH 12/20 94.4 4.8 140 

ACTH 12/28 96.7 4.9 140 

None 1/10 95.8 4.7 141 

43 Purpura None 12/12 99.3 4.5 142 
ACTH 12/20 99.7 4.3 140 

ACTH 12/28 103.0 4.6 142 

ACTH 1/10 99.8 4.1 139 

19 Addison’s Disease None 12/12 82.0 5.0 116 
NaCl+DCA 12/15 92.3 $3.7 130 

NaCl+DCA 1/4 95.2 2.7 138 

NaCl 1/17 7.6 4.4 132 

24 Nephritis K supplement 10/19 84.6 3.2 135 
Low K diet 10/23 84.9 2.9 136 

Low K diet 10/28 79.6 1.9 134 

Low K diet 11/1 74.4 1.6 133 

K supplement 11/4 84.4 2.4 134 

K supplement 11/8 86.0 3.2 136 

15 Renal Failure None 8/15 82.3 9.0 138 
None 8/16 84.4 8.2 141 

None 8/17 77.6 7.3 140 

None 8/22 77.0 6.6 132 

16 Renal Failure None 11/27 85.6 7.3 133 
None 12/1 85.9 7.2 134 

None 12/5 81.1 10.0 121 

18 Renal Failure None 11/4 85.3 6.1 110 
None 11/6 80.6 6.3 111 

None 11/8 83.6 6.4 112 

23 Renal Failure None 10/14 80.7 3.2 124 
K supplement 10/15 83.8 3.2 126 

K supplement 10/17 92.5 $.$ 140 

K supplement 10/19 97.2 3.6 142 

K supplement 10/21 101.0 4.4 143 

17 Renal Failure Vomiting 8/17 82.3 7.0 109 
Improving 8/19 79.0 5.4 120 

Improving 8/22 85.8 4.0 127 

Recovered 9/14 93.9 5.0 135 
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centration per liter of cell water was 
well below the normal range. A some- 
what similar situation was observed in 
Patient 26, but the level per liter of 
cells was so near the mean normal 
value that this patient’s data were 
classified in the normal’ cellular potas- 
sium group. Conversely, Patients 30 
and 37 had normal potassium levels 
per liter of cells, but above-normal 
values when calculated per liter of 
cell water. 

Serum sodium was abnormally low 
in a number of the patients recorded in 
Table 2, but bore no relation to the 
potassium level in either cells or 
plasma. Three of the patients with nor- 
mal potassium levels in cells and 
plasma had abnormally low serum 
sodium levels. 

Serial observations were obtained in 
several patients and are recorded in 
Table 3. Patients 42 and 43 with nor- 
mal electrolytes were given full thera- 
peutic courses of ACTH. No significant 
change in any electrolyte concentration 
occurred in either patient. Patient 19 
with untreated Addison’s disease had 
decreased sodium in the serum and 
potassium in the cells. Therapy with 
salt and DOCA returned these values 
to normal while the plasma potassium 
decreased sharply from a high normal 
value. 

Patient 24*, with potassium-losing 
nephritis, was placed on a low potas- 
sium diet. Potassium in both cells. and 
plasma decreased, but returned to the 
former values when large supplements 
of potassium were added to the diet. 
The potassium balance was measured 
during these observations. Calculations 
based on the concentration of potas- 
sium in plasma water and in the eryth- 
rocytes, and on the assumptions that 
extracellular and intracellular fluid 
were 17.5 and 40% of body weight, 
respectively, indicated that the potas- 
sium deficit was only 60% of that ac- 


tually observed at the end of the low- 
potassium. intake period. Thus, the 
erythrocytes do not lose as much 
potassium as do certain other cells. 

The cellular potassium concentra- 
tions in Patients 15, 16, and 18 with 
terminal renal failure changed but little 
during repeated observations, although 
the plasma potassium increased in one 
and decreased in another. The abnor- 
mally low cellular potassium concen- 
trations in Patient 23 with terminal 
renal failure returned to normal dur- 
ing a period of potassium supplemen- 
tation, although no clinical improve- 
ment occurred. The initial plasma po- 
tassium in this patient was abnormally 
low and also rose to normal during 
potassium administration but at a 
slower rate than did the cellular level. 
Low cellular potassium levels in Pa- 
tient 17 returned to normal as he re- 
covered from acute renal failure which 
had been associated with vomiting and 
poor dietary intake. Again, close cor- 
relation between the changes in cell 
and plasma did not obtain. 

Discussion. Although the content of 
potassium varies in different tissues, 
the concentration in the erythrocytes 
probably reflects the total body store 
of potassium under most circumstances. 
That this is the case is suggested by the 
observations on Patients 24, 23, and 17. 
That the concentration of potassium in 
the plasma can vary independently of 
its concentration in the erythrocytes 
is demonstrated by the data presented 
above. The plasma potassium level. 
therefore, does not necessarily reflect 
the state of the body stores of potas- 
sium. This has important implications 
for the treatment of patients with dis- 
turbed potassium metabolism. 

The estimation of the erythrocyte 
potassium level is quite simple and re- 
quires only the measurement of potas- 
sium in plasma and whole blood and 
the hematocrit. The erythrocyte potas- 
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sium level in normal fasting subjects is 
quite constant. The mean level in 14 
subjects was 94.5 mEq./L. of cells, 
o = 3.6 mEq./L. of cells. Calculation 
of potassium per liter of cell water is 
not necessary for routine clinical pur- 
poses. 

Summary. 1. A simple reproducible 
technique for the measurement of the 
erythrocyte potassium level is de- 
scribed. 

2. The mean erythrocyte potassium 
level in 14 fasting normal subjects was 


94.5 mEq./L. of cells, o = 3.6 mEq./L. 
of cells. 

3. Twenty-one observations in 19 pa- 
tients with disturbed potassium metab- 
olism indicate that the plasma potas- 
sium level does not necessarily reflect 
the erythrocyte potassium concentra- 
tion. 

4. The erythrocyte potassium level 
appears to reflect the direction of 
changes in the body stores of potas- 
sium. 
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ARGENTAFFIN CELLS AND PERNICIOUS ANEMIA 


By Errk LANDBOE-CHRISTENSEN, M.D. 
ASSOCIATE PROFESSOR OF ANATOMY 


(From the Department of Anatomy, Faculty of Medicine, University of Copenhagen, Denmark) 


In the course of time, widely diver- 
gent theories have been advanced con- 
cerning the function of the argentaffin 
cells in the digestive tract. Among 
these, in recent years, one in particular 
(the theory about the significance of 
these cells to hematopoiesis ) has been 
gaining ground in the medical litera- 
ture. This theory may be credited to 
Erés and Jacobson. Erés* stated that he 
found atrophy of the argentaffin system 
in the intestinal tract in patients who 
had died of pernicious anemia, and on 
this basis he advanced the hypothesis 
that the argentaffin cells in the gastro- 
intestinal tract and similar cells in other 
organs play a certain role in hemato- 
poiesis. In a number of papers, Jacob- 
son'®b and Jacobson and his co-work- 
ers'®17 likewise presented the view that 
the argentaffin cells in the gastroin- 
testinal tract play a part in the normal 
erythropoiesis. 

This view is based on what Jacob- 
son’®@ calls “the striking parallelism in 
the distribution of the argentaffin cells 
of man and the pig and the localization 
of the principle active against perni- 
cious anemia in the mucosa of the gas- 
trointestinal tract”. He further found 
no, or practically no, argentaffin cells 
in cases of pernicious anemia and sprue 
with macrocytic anemia. As a result of 
his chemical studies Jacobson believed 
that the yellowish cytoplasmic granules 
of the argentaffin cells contain a pterin 
compound. These compounds show an 
intense fluorescence with ultraviolet 
rays and a fluorescence spectrum of the 
pterin type was also found to be emit- 
ted from purified liver extracts!®>, Fur- 


(182 ) 


ther evidence that pterin compounds 
are associated with the formation of 
erythrocytes is adduced by the obser- 
vation of the relation of these sub- 
stances to folic acid?®*°. 

For his histological studies'** Jacob- 
son employed Hamperl’s'** modifica- 
tion of the Masson technique (reduc- 
tion of ammoniacal silver nitrate) and 
the “kernechtrotsalz B” method 
(Clara®), a diazo staining method. 
With regard to the distribution of the 
argentaffin cells in man, it is briefly 
stated that they are practically absent 
in the fundus, always found in fair 
numbers in the pyloric region, and 
most numerous in the duodenum. They 
are also found in Brunner’s glands. A 
similar distribution is found in the hog. 

As to the localization of the hemo- 
poietic active principle in man and 
the hog the reader is referred to works 
by Meulengracht?**, Uotila** and Sche- 
mensky”’. Since these works, however, 
the literature on the localization of the 
hemopoietic active principle has been 
supplemented by essential points, and 
the previous views have been modified 
in part (cf. Table 1). It may be added 
that recent seem to 
indicate that the extrinsic food factor of 
Castle and Vitamin By. are either iden- 
tical or closely related substances, and 
that Vitamin Bj. (or a closely related 
substance ) and intrinsic factor together 
constitute the effective hemopoietic 
agents in hog gastric and duodenal 
tissue*. Furthermore, other investiga- 
tors!9:13b,18a.b have not arrived at the 
same results as Jacobson with regard to 


| 
| 
| 
| 
= 


LANDBOE- CHRISTENSEN: ARGENTAFFIN CELLS AND PERNICIOUS ANEMIA 183 


the distribution of the argentaffin cells 
in the human stomach. 

In view of these conflicting observa- 
tions, it appeared reasonable to re-in- 
vestigate the question about a possible 
“striking parallelism” in the distribu- 
tion of the argentaffin cells and the 
localization of the principle active 
against pernicious anemia in _ the 
mucosa of the digestive tract, in par- 


TABLE 1.—THE LOCALIZATION OF THE 


in normal or apparently normal stom- 
achs there are few, if any, argentaffin 
cells. Cases in which argentaffin cells 
were abundant were always associated 
with pronounced symptoms of chronic 
gastritis. The increased number of ar- 
gentaffin cells was found in islands of 
intestinal mucosa in the stomach and 
also in glands of the fundic and mostly 
the pyloric types. According to Ham- 


HEMOPOIETIC ACTIVITY IN FUNDUS, 


PYLORUS, AND DUODENUM OF MAN AND THE HOG ACCORDING TO VARIOUS 


AUTHORS 


Man 


Region or 
Substance 


Fundus Fox and Castle® 


Anti-pernicious Anemia Effect 


No Anti-pernicious 
Anemia Effect 


Landboe-Christensen and 


Plum2a.b 


Pylorus Fox and Castle® 


Landboe-Christensen and 


Plum?2!5 
-Duodenum Landboe-Christensen, 
Berk and Castle!® 
Duodenal Castle, Townsend and 
secretion Heath? 

Jejunum Landboe-Christensen, 

Berk and Castle!® 
Hoa 

Fundus 
Ungley* 
Fox and Castle® 

Pylorus 


Ungley* 
Fox and Castle? 
Pure pyloric 
secretion 
Duodenum 


Wandall” 
Meulengracht™¢.¢.4 


Landboe-Christensen and 


Sharp, McKean, and Heide* 


Pure duodenal 
secretion 


Bohn?° 
ticular the fundic and pyloric portions 
of the stomach and the duodenum, in 
man and the hog. 

Previous Studies on the Occurrence of 
Argentaffin Cells. In the course of time 
many investigators have dealt with the 
occurrence of argentaffin cells (basal 
granular cells, entero-chromaffn cells, 
yellow cells) in the intestinal epithel- 
ium, but few have studied these cells 
in the human stomach. 

Hamperl'*>, employing the Masson- 
Hamper! silver technique, states that 


Landboe-Christensen and 


perl, abundance of argentaffin cells in 
the human gastric mucosa indicates 
epithelial “misregeneration”. 
Gillman”, who employed the same 
silver technique in his studies on ma- 
terial originating from Bantu Negroes, 
reports that no cells which could be 
regarded as argentaffin (“basal granu- 
lar cells”) were identified in the 
stomach, whereas they were particu- 
larly abundant in the first part of the 


duodenum. Gillman quotes the theory 


of Jacobson about the parallelism be- 
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tween the distribution of argentaffin 
cells and the localization of the prin- 
ciple active against pernicious anemia, 
and he states that a frank case of per- 
nicious anemia has as yet never been 
described in a Bantu. On these grounds 
alone, he says, there would have been 
every reason to expect that the basal 
granular cells should have been very 
numerous in the stomachs of normal 
Bantu. But they are absent or so few 
in number that they have escaped 
identification. 

For the demonstration of silver stain- 
ing cells in the stomach other methods 
have been used by D:z..vson™->-°, Sharp- 
les?® and Ceranke and_ Feyrter’. 
Through these methec's, however, be- 
sides the argentaffin «cells other cells 
also are. impregnated (argentophile 
cells: cf. Dawson‘), 

In his study of the histochemistry of 
the argentaffin cells, Gomori!! describes 
and depicts cells, stained after a methe- 
namine silver method, in the human 
fundus and antrum. These cells are 
stated to differ from the well known, 
typical entero-chromaffin cells by being 
small, polyhedral, or elongated, or 
showing bizarre star or spider shapes. 
According to Gomori the presence of 
pteridine in the entero-chromaffin cells 
cannot be demonstrated with histo- 
chemical methods now available. 

Concerning argentaffin cells in the 
hog, besides the brief statement by 
Jacobson’, only a few reports are 
found in the literature. Tang*! states 
that the number of “yellow” argentaffin 
cells is particularly high in the duode- 
num of the hog, and Tehver** reports 
on the shape and the number of these 
cells in the fundus, pylorus, and duo- 
denum. 


Material and Methods Used by Writer. 
The human material employed in this study 
consisted of parts of the stomach and duo- 
denum removed surgically and fixed in 10% 
formaldehyde solution immediately after their 
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removal. The portions examined (fundus, 
pylorus, and duodenum) originating from 50 
individuals, presented in some cases a per- 
fectly normal mucosa, while various degrees 
of inflammatory changes were seen in other 
cases. 

The hog material was obtained from 
slaughtered animals of American and Danish 
races. The fixation in 10% formaldehyde solu- 
tion took place as quickly as possible after 
the animal was killed, usually within % hour. 
In some cases the specimens were removed 
operatively and fixed immediately after the 
removal. The fundus, pylorus, and duodenum 
from 12 hogs were examined. 

With regard to comparison with previous 
works, especially the findings reported by 
Jacobson, the following account will give 
merely the results obtained by employment 
of the Masson—Hamperl technique, reduction 
of ammoniacal silver nitrate, for the demon- 
stration of argentaffin cells in the stricter 
sense of the term. According to Lison?* this 
term applies only to cells in which the reduc- 
ing substance is present within the cell and 
is capable by itself of producing a reduction 
of ammoniacal silver hydroxide without addi- 
tion of any reducing agent. Thus the argen- 
taffin reaction is esentially different from the 
various forms of silver impregnation in which 
it is necessary besides the silver compound 
to add a reducing agent in order to obtain a 
precipitation of silver (cf. Dawson7¢ and 
Lison23), 


Results. It would be going too far 
here to enter into all the cytological 
details and hence only certain conspic- 
uous features will be mentioned. 

FinpINnGs IN Man. In man the argen- 
taffin cells attain their highest . de- 
gree of. development in the duodenal 
mucosa. Here they are most numerous 
and also largest and are of the gen- 
eral intestinal type (Fig. 1). In Brun- 
ner’s glands, on the whole, there are 
few argentaffin cells. In the human 
stomach the argentaffin cells have de- 
veloped but slightly. Most sections 
from the pylorus show a varying num- 
ber of more or less inconspicuous, 
peripherally located, thin, linear, or 
crescent-shaped argentaffin elements. 
In tangential sections they often ap- 
pear as membranous and irregularly 
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branching, with thin (sometimes anas- 
tomosing ) processes (Fig. 2). They are 
finely granulated. Morphologically they 
show no resemblance to. the intestinal 
argentaffin cells, but with their local- 
ization (periglandular, subepithelial ) 
and form they often remind one some- 
what of basket cells. In the pyloric part 
of the stomach, occasionally also in 
gastric mucosa containing both pyloric 
and fundic glands, ectopic “islands” 
of intestinal epithelium and glands are 


3). Also in the fundus of the human 
stomach the argentaffin cell is poorly 
developed. No argentaffin cells of 
intestinal type are seen here. On the 
whole, the Masson-stainable elements 
are rather few and scattered; but in 
most sections some elongated linear, 
often curved or irregularly branching, 
elements are seen that here and there 
may remind one of the above-men- 
tioned findings in the pylorus. 


Fic, 1.—Longitudinal and cross section through duodenal crypts of man, showing abundance 
of argentaffin cells, rather big, of the ordinary intestinal type. The clear zone under the 
crypts contains Brunner’s glands. Fixation with formaldehyde solution. Silver technique by 
Masson—Hamperl. No counterstain. X700. (The other specimens were treated in the same way.) 


found not infrequently. Besides the 
characteristic ordinary intestinal epi- 
thelium, these islands contain goblet 
cells, sometimes Paneth cells, and al- 
most constantly argentaffin cells of 
intestinal type. As a rule these latter 
cells are conspicuous, plump, and 
larger than the usual intestinal ar- 
gentaffin cells and often quite numer- 
ous, making the islands stand out very 
conspicuously on the background of 
the surrounding pyloric mucosa (Fig. 


Finpincs 1n Hoc. In the hog, just 
as in man, the argentaffin cells in the 
duodenum are of the intestinal type, 
larger and well developed. The gran- 
ulation forms a triangle with its base 
on the basal membrane and it is found 
not only in the basal part of the cell, 
as in man, but extends all around and 
beyond the nucleus, enveloping the 
latter. In the pylorus. (Fig. 4) the 
argentaffin cells are likewise well de- 
veloped, of the intestinal type, and 
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j 
Fic. 2.—Pyloric glands of man tangentially cut, showing irregular, sheetlike, star-shaped, 
branching, and anastomosing argentaffin cells 


3.—Pyloric mucosa of man. Ectopic intestinal island with cross cut crypts. Abundant 


Fic. 
big, plump argentaffin cells of intestinal type among typical intestinal epithelial cells. Among 
these, goblet cells. 
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Fic. 4.—Cross section through pyloric glands of the hog. Section with fairly numerous 
argentaffin cells. Triangular shape of granulation, dense, most often concealing the nucleus. 


lic. 5.—Longitudinal section through fundic glands of the hog, showing scattered big, 
argentaffin cells of polyhedral shape. 


a>. * - 


188 LANDBOE-CHRISTENSEN: 


rather large, reminding one of the 
duodenal cells. They are not so numer- 
ous here as in the duodenum. Most 
often they are triangular as if wedged 
in between the other cells, forced away 
from the lumen, with their base to- 
ward the basal membrane. The granu- 
lation is dense, most often concealing 
the nucleus. In the fundus (Fig. 5) the 
occurrence of these cells is more scat- 
tered, but they are seen in every sec- 
tion examined. They are rather large, 
polyhedral, on the whole more variable 
in form than those found in the pylorus. 
The granlation is dense, often conceal- 
ing the nucleus. 

Discussion. In the duodenum (in man 
as well as in the hog) the argentaffin 
cells are found to be particularly abun- 
dant and well developed and essen- 
tially of the same appearance as in the 
rest of the small intestine. In the hog 
the pylorus and fundus also show well- 
developed argentaffin cells though more 
scattered. They are relatively less 
numerous in the fundus. It has not 
been possible here to confirm the state- 
ment made by Jacobson: “. . . that the 
argentaffin cells are practically absent 
in the fundus”. In our specimens these 
cells are seen constantly, being more 
scattered than in the pylorus but pres- 
ent in every section. 

The pyloric and fundic argentaffin 
elements in man, on the other hand, 
show no morphological resemblance to 
the intestinal ones or to the cells in 
the hog, and the elements found are 
inconspicuous. An exception is the oc- 
currence of large, plump, argentaffin 
cells in intestinal ectopies in the pyloric 
mucosa. In these ectopic islands are 
found argentaffin cells of the intestinal 
type, often in a considerable number. 
But, like the surrounding intestinal 
cells, they cannot be reckoned as true 
pyloric elements. It is the prevailing 
view that the ectopic islands in the 
stomach (apart from the scanty occur- 
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rence of congenital islands of this 
kind) signify pathological processes of 
regeneration in the mucous membrane, 
a feature in the histological picture en- 
countered in chronic gastritis (cf. 
Hamperl'*» and Henke and Lubar- 
sch!*), 

In his brief histological statement 
Jacobson'®* does not mention the 
marked differences in the morphologi- 
cal aspects of the gastric and intestinal 
argentaffin cells in man, the morpho- 
logical differences of the argentaffin 
cells in the stomach of man and the 
hog, the difference in the degree of de- 
velopment of the cells in these loca- 
tions, or the occurrence of ectopic ar- 
gentaffin cells in the pylorus of man. 
On the background of these great dif- 
ferences it would seem irrelevant to 
attempt a more detailed comparison of 
the distribution. 

The present studies on the argen- 
taffin cells in man on the whole con- 
firm the findings reported by Hamper, 
by Gillman, and by Gomori. 

The results obtained so far as to the 
localization of the hemopoietic active 
principle in the fundus, pylorus, and 
duodenum in man and the hog are ob- 
tained by testing in patients with un- 
treated pernicious anemia the blood- 
forming activity of preparations made 
from the desiccated and defatted fun- 
dus, pylorus, and duodenum of man 
and the hog and by administration of 
pure secretions (pouch secretions) 
from the pylorus and duodenum of the 
hog. In contrast to the assumption ad- 
vanced by Jacobson, it is evident that 
the conditions in man and the hog are 
not identical (Tables 1 and 2). As far 
as the fundus is concerned the differ- 
ence is conspicuous. While prepara- 
tions made from the human fundus 
have proved very active®?"», it has not 
hitherto been practicable to satlee from 
the hog fundus any preparation with 
antipernicious 
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If, in spite of the marked difference 
in the cellular morphology, we try to 
correlate the argentaffinity with the 
occurrence of the hemopoietic active 
principle (Table 2), it is evident that 
preparations from the human fundus 
are highly active in spite of a minimal 
occurrence of inconspicuous argen- 
taffin elements, and that preparations 
from the hog fundus are inactive in 
spite of a degree of development of the 
argentaffin elements which at any rate 
is higher here than in man. The pro- 
nounced antipernicious-anemia effect 
of preparations from the human fundus 
is quite in keeping with the localiza- 
tion of the pathologic—anatomical 


appear to occur in the human stomach 
only in ectopic islands of intestinal 
mucosa as seen in chronic gastritis 
does not suggest that these cells con- 
stitute the site of the elaboration of 
the hemopoietic active principle (Cas- 
tle’s intrinsic factor) of the human 
stomach. 

Conclusions. 1. The Masson silver 
technique reveals a marked difference 
in the morphology and the degree of 
development of the gastric argentaffin 
cells in man and in the hog. 

2. Apart from the argentaffin cells 
occurring in intestinal ectopies in the 
human stomach, the gastric argentaffin 


TABLE 2.—OCCURRENCE OF THE HEMOPOIETIC ACTIVITY AND ARGENTAFFINITY 
IN FUNDUS, PYLORUS, AND DUODENUM OF MAN AND THE HOG 


Occurrence of Hemo- 


poietic Activity Argentaffinity 
Man Hog Man Hog 
Fundus ++ = (+) 
Pylorus + ++ (+) + 
Duodenum + ++ 


changes in the gastric mucosa in perni- 
cious anemia, that is, chiefly in the fun- 
The ineffectiveness of 
preparations from the hog fundus is a 
striking observation. Here, particular 
circumstances appear to assert them- 
selves. It is obvious, however, that 
there is no parallelism between anti- 
pernicious activity and argentaffinity, 
as such parallelism among other things 
would require a particular development 
of the argentaffin cells in the human 
fundus, and the opposite is found to 
be the case. It may be added that 
preparations from the human duo- 
denum appear to be only slightly ac- 
tive’? in spite of the maximal argen- 
taffinity encountered here, and _ that 
preparations from the human jejunum, 
with well-developed argentaffin cells, 
have shown no antipernicious activ- 
ity’®. The circumstance that well-devel- 
oped argentaffin cells on the whole 


cells in man are inconspicuous and 
show morphologically no similarity to 
those found in the intestinal mucosa or 
to those in the hog stomach and intes- 
tine. 

3. Clinicotherapeutic investigations 
have shown a marked anti-pernicious 
anemia effect of the desiccated and de- 
fatted human fundus while all attempts 
to demonstrate any effect of the hog 
fundus have failed. 

4. The pronounced effect of the hu- 
man fundus is not associated with any 
marked argentaffinity in this portion 
of the stomach. 

5. In view of these observations it 
does not seem justifiable to assume that 
a striking parallelism in the distribution 
of the argentaffin cells and the locali- 
zation of the principle active against 
pernicious anemia lends support to the 
assumption of the significance of these 
cells to hematopoiesis. 
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SEVERE opiate poisoning apparently 
is not seen often in this country, but 
moderate overdosage is encountered 
frequently, due either to untoward re- 
actions to average doses of opiate or 
to errors in calculation with the subse- 
quent administration of overdoses of 
the drugs. Treatment of the resulting 
depressions usually has been sympto- 
matic, with only cautious resort to ana- 
leptic agents. The efficacy of the latter 
drugs in treating opiate narcosis has 
heen variously described*.!*. Picrotoxin 
is said to be contraindicated*7. No 
specific antidote for opiate poisoning 
has been reported, but the availability 
of such a drug would be invaluable. 
The results of an investigation of the 
action of n-allyl-normorphine in coun- 
teracting morphine or demerol depres- 
sion reported herein suggest that this 
drug may be a specific opiate antidote. 

Experimental Background. In 1941 
McCawley, Hart, and Marsh® first pre- 
pared n-allyl-normorphine and men- 
tioned that the drug antagonized the 
depression of respiration evoked by 
morphine sulfate. The first data were 
those of Unna!, who observed in 1943 
that the drug would antagonize the de- 
pressant effects of morphine in mice if 
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given subsequent to the injection of 
the opiate, and would prevent mor- 
phine from being effective if given 
prior to the drug. These data were veri- 
fied later by Hart and McCawley*. 

The only work published since 1944 
has been in the form of abstracts which 
have reported the following: In dogs 
anesthetized with barbiturates, n-allyl- 
normorphine was effective in prevent- 
ing the respiratory depression produced 
by codeine, dilaudid, metapon, and 
methadon as well as by morphine, but 
was ineffective against that produced 
by demerol®; the analgetic activity of 
n-allyl-normorphine in dogs and rats 
was definite but weak"; the subcutane- 
ous injection of 30 to 75 mg. of n-allyl- 
normorphine in post-opiate addicts pro- 
duced lethargy, mild drowsiness, vivid 
daydreams, dysphoria, and mild cardio- 
respiratory depression’; n-allyl-nor- 
morphine was a slightly more potent 
inhibitor of cholinesterase than was 
morphine’. 


Methods. Suitable patients scheduled for 
minor operations received morphine (8 pa- 
tients), demerol (5 patients) or morphine 
and demerol (2 patients). A nitrous oxide— 
oxygen anesthesia was then administered for 
the operation and additional doses of the 


* This investigation was supported (in part) by a research grant from The National Heart 
Institute of the National Institutes of Health, Public Health Service. 


(191) 


192 ECKENHOFF, ELDER, KING: 
opiates were administered intravenously. The 
largest total dose of morphine was 90 mg. and 
of demerol 600 mg. within a 2-hour period or 
less. The effect of n-allyl-normorphine was 
also tested in patients who had received other 
primary anesthetic agents: pentothal (2 pa- 
tients), cyclopropane (2 patients), ethyl ether 
(3 patients). Following completion of the 
surgical procedure, the patients were trans- 
ferred to a post-anesthetic observation room 
where respiratory minute volume and rate 
were measured by means of a small spirom- 
eter, and blood pressure was recorded by an 
intra-arterial Lilly capacitance manometer? 
(13 of 27 patients or subjects) or by ordi- 
nary auscultatory methods. N-allyl-normor- 
phine* was administered rapidly intrave- 
nously in 5 or 10-mg. doses with a maximum 
total dose of 30 mg. 

The procedure in 5 normal control volun- 
teers was somewhat different. Each was 
placed on a tilt table and continuous record- 
ing of blood pressure begun. After a suit- 
able period of rest the subject was tilted head 
up at 60° for 15 minutes and then returned 
to the supine position. Respiratory rate and 
minute volume were measured for 5 to 20 min- 
utes. Five or 10 mg. of n-allyl-normorphine 
were then injected rapidly into the tubing 
of a previously inserted intravenous infusion 
of 5% glucose in water. After 15 minutes of 
observation, the subject was again tilted for 
15 minutes. Following return to the supine 
position the procedure was terminated. One 
volunteer of 6 did not receive an injection of 
n-allyl-normorphine, because he fainted dur- 
ing the control tilt. 

To determine whether or not n-allyl-nor- 
morphine could inhibit the narcotic effect of 
opiates, 10 or 15 mg. of normorphine were 
injected intramuscularly in 4 patients sched- 
uled for minor operations under regional 
anesthesia. Thirty minutes later, 30 mg. of 
morphine sulfate were injected intramuscu- 
larly or intravenously. Respiratory minute vol- 
ume was not recorded, but pulse, blood pres- 
sure, and respiratory rate were observed as 
were the sedative and narcotic effects. 


Results. 1. Morpurne. As indicated in 
Fig. 1 and Table 1, n-allyl-normorphine 
effected a dramatic response in counter- 
acting the respiratory depression pro- 
duced by morphine. The respiratory 
rate was consistently doubled or tripled 
in all patients following the intravenous 
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injection of 5 or 10 mg. of n-allyl-nor- 
morphine, and respiratory minute vol- 
ume was increased up to 250%. The 
stimulating effect on minute volume 
was not sustained; it reached a peak 
within 1 to 2 minutes, began to taper 
off, yet remained definitely above the 
depressed level for the period of ob- 
servation. Respiratory rate, however, 
remained at or close to the peak rate. 
In these investigations, second injec- 
tions of n-allyl-normorphine were less 
effective than the first and third injec- 
tions were ineffective. 
N-allyl-normorphine slowed the heart 
rate. This was contrary to the observa- 
tion in animals where tachycardia was 
the rule. If blood pressure in the nar- 
cotized patient was within normal 
limits, normorphine had no marked or 
consistent effect, but where the blood 
pressure had been depressed by the 
opiate, the antagonist uniformly caused 
a rise in pressure (Table 1). The in- 
crease in blood pressure was not sus- 
tained at the peak rise, but declined to 
a lower level, which was always above 
the depression level. The circulatory 
effect was slower in onset than the 
respiratory response, usually taking 5 
to 10 minutes to reach a maximum. 
There was evidence of some awaken- 
ing produced by n-allyl- normorphine, 
but it was not remarkable and could in 
no way be compared with that pro- 
duced by metrazol or nikethamide in 
antagonizing mild barbiturate nar- 
cosis. The objective analeptic response 
was delayed 10 to 20 minutes, but in 
no instance did the patient awaken. 
The result was an apnarent lightening 
of the narcosis so that the patient 
would respond to stimulation or ques- 
tioning. but when undisturbed would 
go back to sleep. An example was the 
patient who received 90 mg. of mor- 
phine sulfate and subsequently was 


* Supplied through the courtesy of Merck and Co., Inc. 
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given 20 mg. of n-allyl-normorphine. 
The observations were concluded when 
the patient would not tolerate the face- 
piece of the spirometer, yet she was 
returned to the ward to sleep for 16 
hours without evidence of depressed 
respiration. 

In the 4 patients to whom 10 or 15 
mg. of n-allyl-normorphine were given 
intramuscularly, 30 mg. of morphine 
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sulfate administered intramuscularly or 
intravenously 30 minutes later pro- 
duced no significant respiratory or cir- 
culatory changes. Respiratory rate did 
not fall below 18 per minute in 3 pa- 
tients and in the fourth the change was 
from 14 to 12 per minute. The sedative 
action of morphine was evident, to a 
lessened degree, however. 


| 


Minutes 


Fic, 1. Effect of n-allyl-normorphine on respiratory depression caused by 57 mg. morphine. 


TABLE 1.-EFFECT OF N-ALLYL-NORMORPHINE ON RESPIRATION AND 
CIRCULATION DEPRESSED BY MORPHINE 


J. H. Age: 24 Wt.: 120 lbs. Ht.: 5’3” White female 


3/16/51. M.S 
Resp. Rate 


Control 2 min. 6 
1 min. 5 


N-allyl-normorphine 5 mg. I.V. 


2 min. 15 
5 min. 16 
10 min. 15 
22 min. 13 


N-allyl-normorphine 5 mg. I.V. 


2 min. 15 
5 min. 16 
10 min, 16 


. 57 mg. over 1 hr. 50 min. period. B.P. 105/60 


Min. Vol. Pulse Rate B.P. 
3800 
2920 56 68/44 
1 min. 60 72/45 
6030 $min. 56 90/58 
5800 54 93/62 
5120 54 101/68 
4700 51 106/72 
1 min. 51 108/73 
5130 3 min. 50 121/74 
5150 51 117/76 


5150 2 114/74 
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2. DEMEROL. N - allyl - normorphine 
was effective in combating the respira- 
tory and circulatory depression pro- 
duced by demerol in total dosage up 
to 600 mg. 

3. ANESTHETIC AGENTS. N-allyl-nor- 
morphine was ineffective in combating 
depression produced by _pentothal, 
cyclopropane, or ethyl ether. 

4. VOLUNTEER N-allyl-nor- 
morphine was administered intrave- 
nously to 2 normal volunteer males in 
5-mg. doses and to 3 others in 10-mg. 
doses. The effects of both doses were 
comparable. Respiratory rate was only 
slightly changed and that change was 
inconsistent. Respiratory minute vol- 
ume, however, was uniformly dimin- 
ished an average of 35%. The maximum 
diminution occurred in less than 5 min- 
utes, and the effect persisted for more 
than 35 minutes. In 8 subjects no 
marked action on heart rate or blood 
pressure was noted; in the 4th the 
blood pressure gradually declined from 
125/75 to 75/40 during the 15-minute 
observation period, and fainting oc- 
curred 8 minutes after tilting. The 5th 
subject, who had shown no circulatory 
abnormalities while in the supine posi- 
tion, fainted 10 minutes after tilting. 
One fainter had received 5 mg. of 
n-allyl-normorphine and the other 10 
mg. All controls commented upon a 
feeling of tiredness following injection 
of the drug; one went to sleep dur- 
ing the 15-minute observation period. 
None noted nausea. All developed a 
pallor similar to that often noted after 
normal individuals are given morphine 
intravenously. 


Therapeutic Use. Case Reports. PATIENT 1. 
M. L., white, a male, age 75 years, had ar- 
teriosclerotic heart disease, coronary insuf- 
ficiency, auricular fibrillation, and mild con- 
gestive heart failure. He was orthopneic, 
with Cheyne-Stokes respiration, and had fre- 
quent attacks of severe anginal pain requir- 
ing nitroglycerine for relief. At 11:30 a.m., 
5 mg. of morphine sulfate were ordered for 


restlessness. By mistake 50 mg. were admin- 
istered intramuscularly. At 4:30 p.m. the pa- 
tient was increasingly restless, apprehensive, 
and moderately cyanotic. The mistake was 
discovered at this time. At 5:00 p.m., if un- 
disturbed, the patient would go to sleep and 
then cease to breathe. It was necessary for 
someone to keep reminding him to breathe. 
These voluntary respirations, however, were 
shallow. A persistent cyanotic suffusion was 
present across the neck and chest. The finger- 
nails and lips were blue. Pin-point pupils were 
not present, because homatropine had been 
instilled into the eyes (at 1:00 p.m.) to facili- 
tate ophthalmoscopic examination. Diaphore- 
sis was profuse. The blood pressure was 116/ 
76 and the pulse rate 92. At 5:17 p.m., 10 
mg. of n-allyl-normorphine were administered 
intravenously. In 35 seconds an intense res- 
piratory stimulation occurred with rapid, deep 
respirations. In 2 minutes the patient com- 
plained of severe anginal pain which required 
2 sublingual nitroglycerine tablets for relief. 
Following this attack, the blood pressure was 
unchanged from that prior to the injection of 
n-allyl-normorphine, but the pulse rate in- 
creased to 108. Cheyne—Stokes respirations 
reoccurred with periods of apnea up to 40 sec- 
onds. However, the cyanosis disappeared, the 
skin became dry, and the apprehension less- 
ened. The periods of apnea decreased in du- 
ration, and by 6:00 p.m. the breathing was 
regular. There was no regression thereafter. 
He succumbed suddenly 5 days later from a 
massive, acute cerebral hemorrhage. 

Patient 2. H. C. E., white, a male, age 
5% weeks, weight 6 pounds and 11 ounces, 
had hypertrophic pyloric stenosis. The pa- 
tient was a lethargic and malnourished infant 
scheduled for a Ramstedt operation. Preanes- 
thetic medication consisted of morphine. sul- 
fate (gr. 1/480) apd scopolamine (gr. 1/600) 
subcutaneously at 7:00 a.m. The infant was 
quite depressed when brought to the operat- 
ing room at 7:30 a.m. Nitrous oxide, cyclo- 
propane, oxygen, and ether endotracheal an- 
esthesia were administered without incident. 
One hour postoperatively, the baby was still 
depressed, had little muscle tone, and res- 
pirations were 22 per minute and noisy, due 
to soft tissue relaxation. There was no odor 
of anesthetic on the breath. In view of the 
preanesthetic depression, the consensus was 
that the patient had received an overdose of 
morphine. Either morphine (gr. 1/480) had 
been too much for such a malnourished in- 
fant or a mistake in preparing the drug had 
been made. N-allyl-normorphine, 0.1 mg., was 
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administered intravenously. There was no 
marked respiratory stimulation, but within 
2 minutes the muscle tone had improved re- 
markably, the respiration became quiet and 
slightly deeper, and the child moved spon- 
taneously. Blood pressure and pulse remained 
unchanged. In 10 minutes, the child cried 
if disturbed. He was returned to the ward 
in 30 minutes in good condition. 


Discussion. N-allyl-normorphine is a 
most interesting drug. Administered to 
a normal individual, it acts as a de- 
pressant to respiration and circulation; 
injected into man prior to the adminis- 
tration of a large dose of morphine, it 
inhibits the respiratory and circulatory 
depressant actions of the opiate; in- 
jected into a patient narcotized from 
large doses of morphine or demerol, it 
causes a strong respiratory and circula- 
tory stimulation. In spite of these stimu- 
latory actions, n - allyl - normorphine 
seems to do little to counteract the se- 
dation produced by opiates, and it does 
not affect depression produced by other 
drugs. 

In these studies, the effectiveness of 
n-allyl-normorphine in stimulating the 
respiration of heavily narcotized pa- 
tients was dramatic. The deep, slow 
respirations characteristic of opiate 
poisoning suddenly disappeared in 15 
to 20 seconds after injection of. the 
antagonist, to be replaced with regular 
but less deep breathing, approximately 
3 times faster. While the increased min- 
ute volume was not sustained at its 
maximum, the increase that was main- 
tained was of sufficient degree to be of 
clinical importance. It is of interest that 
change in the character of respiration 
was not a gradual one, such as that 
seen with picrotoxin; nor was there an 
intense stimulation, followed by a grad- 
ual decline in rate and minute volume, 
as seen with metrazol or nikethamide. 

The effect of n-allyl-normorphine on 
the circulation of the narcotized patient 
was not as consistent or dramatic as the 
respiratory effect. In these investiga- 


tions, where blood pressure was de- 
pressed, the antagonist caused a re- 
turn toward the levels normal for that 
patient. Where blood pressure was 
within the normal range for that pa- 
tient, there was no marked change. 
The pulse rate uniformly slowed in any 
event. 

We have no ready explanation why 
normorphine stimulated respiration and 
circulation, yet accomplished little to- 
ward awakening the patient. This is 
different from the other analeptic 
agents, which seem to stimulate all 
modalities equally. The same failure to 
awaken was seen in converse when 
normorphine was administered to pa- 
tients followed later by 30 mg. of mor- 
phine intramuscularly or intravenously. 
The respiratory and circulatory actions 
were fairly well blocked, but the seda- 
tive effects were apparent, although 
not to the extent usually seen with 30 
mg. of morphine. 

In normal man there was a respira- 
tory depressant action, particularly on 
minute volume, but not significantly 
upon rate. The effect on the circula- 
tion was not marked in 3 volunteer con- 
trols, but 2 others developed a circula- 
tory instability, as manifested by faint- 
ing when tilted to the 60° head-up posi- 
tion. These effects are similar to those 
seen with the intravenous injection of 
morphine?. 

Although the effectiveness of n-allyl- 
normorphine has been investigated only 
against morphine and demerol, animal 
work suggests that it should be equally 


_effective against depression produced 


by codeine, dilaudid, methadon, and 
metapon. 

The site of action of this antagonist 
has not been defined, but it is probably 
central. The suggestion is apparent that 
it acts in a competitive fashion with the 
opiate for certain receptors. If given 
prior to the administration of the opi- 
ate, it occupies the receptor and blocks 
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the opiate; if injected after the opiate, 
it is able to displace the opiate from 
the receptor. The fact that normor- 
phine neither blocks completely nor 
displaces completely the sedative ef- 
fects of opiates suggests that this ac- 
tion may be of a non-specific nature. 
It would be of interest to determine the 
opiate blood levels before and after 
administration of normorphine. 

One must speculate about the chemi- 
cal makeup of n-allyl-normorphine. 
What is the specific structural unit in 
this drug that causes stimulation? It is 
structurally identical with morphine ex- 
cept for the replacement of a methy] 
group, yet it is effective against dem- 
erol, the formula for which is quite 
different. Although an attempt has been 
made to demonstrate a close structural 
relationship between all opiates!®, there 
is little agreement of such a relation- 
ship existing between demerol and mor- 
phine. Could there be a specific activity 
of the structural unit concerned in n- 
allyl-normorphine? Would it be _ pos- 
sible to prepare n-allyl-northiopental or 
n-allyl-norcyclopropane? 

Therapeutically, the drug appears to 
be of clinical value, particularly in 
treating mild or moderate depression 
from opiates. Stimulation to respiration 
and circulation would be desirable 
even in the absence of awakening. 
Anoxia and carbon dioxide accumula- 
tion, prime factors in causing death in 
opiate poisoning, could thus be ob- 
viated. So far as is known the sedative 
effects of opiates are not harmful per se. 
Failure to awaken the patient may have 
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been because the initial doses we have 
used were too small. 

The value of this antagonist in treat- 
ing an overwhelming depression from 
opiates is an unknown factor at pres- 
ent, since repeated doses have had a 
decreasing effect and there is a sug- 
gestion that they may cause further 
depression. The usefulness of the drug 
under such conditions can only be de- 
termined by clinical trial. 

N-allyl-normorphine may prove to 
be helpful in 2 other situations: 1) in 
the treatment of the circulatory collapse 
that is sometimes seen following the 
administration of morphine and de- 
merol, particularly in elderly individu- 
als, and 2) to stimulate an overly de- 
pressed mother and baby just prior to 
the delivery of the infant. This latter 
aspect is under investigation at pres- 
ent. 

Summary. 1. N-allyl-normorphine was 
administered to patients who had re- 
ceived 20 to 90 mg. of morphine sul- 
fate and 150 to 600 mg. of demerol. It 
produced a dramatic respiratory and 
circulatory stimulation, but effected 
little awakening. 

2. Against depression produced by 
pentothal, cyclopropane or ethyl ether, 
n-allyl-normorphine was ineffective. 

8. In normal volunteer controls, n- 
allyl-normorphine produced respiratory 
and circulatory depression similar to 
that seen following the injection of 
morphine. 

4. The therapeutic effectiveness of 
the drug is presented in 2 patients who 
had received overdoses of morphine. 


REFERENCES 


Suh ope 


1950, Fall Meeting. 


. Blohm, T. R., and Wellmore, W. G.: Fed. Proc., 10, (I) 163, 1951. 

. Drew, J. H., Dripps, R. D., and Comroe, J. H.: Anesthesiology, 7, 44. 1946. 

. Handley, C. A., and Ensberg, D. L.: Anesthesiology, 6, 561, 1945. 

Hart, E. R., and McCawley, E. L.: J. Pharm. & Exp. Therap., 82, 339, 1944. 
Huggins, R. A., Glass, W. G., and Bryan, A. R.: Proc. Am. Soc. Pharm. & Exp. Therap., 


ECKENHOFF, ELDER, KING: MORPHINE OR DEMEROL NARCOSIS 197 


6. Koppanyi, T., Linegar, C. R., and Dille, J. M.: J. Pharm. & Exper. Therap., 58, 199, 


7. Kossa, J.: Ungar. Arch. f. Med., 1, 24, 1893. 

8. McCawley, E. L., Hart, E. R., and Marsh, D. F.: J. Am. Chem. Soc., 63, 314, 1941. 
Y. Peterson, L. H., Dripps, R. D., and Risman, G.: Am. Heart J., 37. 771, 1949. 

10. Pfeiffer, C. C., Santos-Martinez, J., and Sherrod, T. R.: Fed. Proc., 7, (1) 248, 1948. 
11. Smith, C. C., Lehman, E. G., and Gilfillan, J. L.: Fed. Proc., 10, (I) 335, 1951. 

12. Snapper, I, Chu, I. K. C., and Cheng, T. Y.: Am. J. Med. Sci., 204, 409, 1942. 

13. Unna, K.: J. Pharm. & Exp. Therap., 79, 27, 1943. 

14. Wikler, A.: Fed. Proc., 10, (I) 345, 1951. 


NOTICE AND INSTRUCTIONS TO CONTRIBUTORS 


Manuscripts intended for publication in THE AMERICAN JOURNAL OF THE MEDICAL ScIENCES, and 
correspondence, should be sent to the Editor, Dr. Richarp A. Kern, Temple University School of 
Medicine, Philadelphia 40, Pa. Articles are accepted for publication in THE AMERICAN JOURNAL OF 
THE Mepicat Sciences exclusively, except in the case of subsequent publication in Society proceedings. 

Manuscripts should be typewritten on one side of the paper only, and should be double spaced 
with liberal margins. The author’s chief position and, when possible, the Department from which 
the work is produced should be indicated in the subtitle. ILLUsTRATIONS accompanying articles should - 
be numbered and have typed captions bearing corresponding numbers. For identification they should 
also have the author’s name written on the margin or back. The recommendations of the American 
Medical Association Style Book should be followed. Rrrerences should be numbered and at the 
end of the articles arranged alphabetically according to the name of the first author and should be 
complete, that is, author’s name, journal, volume, page and year (in Arabic numbers). 


ReturRN PostaGE should accompany all manuscripts but will be returned to the author if the manu- 
script is accepted. 


100 Reprints will be supplied gratis. Covers will be omitted on all articles. Orders of additional 
reprints will be supplied in multiples of 100. 


1936. 
O 
i¥ 
It 
n- 
ry 
to 
ot 
of 
ho 


PROGRESS 
OF 


MEDICAL SCIENCE 


SURGERY 


UNDER THE CHARGE OF 


I. S. Ravprn, B.S., M.D. 
JOHN RHEA BARTON PROFESSOR OF SURGERY, UNIVERSITY OF PENNSYLVANIA 
PHILADELPHIA, PENNSYLVANIA 


AND 


C. G. Jounston, M.S., M.D. 
PROFESSOR OF SURGERY, WAYNE UNIVERSITY 
DETROIT, MICHIGAN 


PROGRESS REPORT ON ACUTE INTESTINAL OBSTRUCTION 


By Nemir, Jr., M.D. 


ASSOCIATE IN SURGERY, GRADUATE SCHOOL OF MEDICINE 
UNIVERSITY OF PENNSYLVANIA 
PHILADELPHIA, PENNSYLVANIA 


(From the Harrison Department of Surgical Research, Schools of Medicine, and the 
Department of Surgery, Graduate School of Medicine, University of Pennsylvania, 
Philadelphia, Pennsylvania) 


Since the previous report on acute 
intestinal obstruction by Ravdin and 
Johnston appeared in this journal 11 
years ago™®’, a clearer understanding 
of the pathologic physiology has been 
forthcoming. 

The overall mortality is now gen- 
erally reported from the larger clinics 
to be somewhere in the range of 10 
to 90G18.26,32,63,66,68,87 Of more sig- 
nificance, however, is the fact that in 
cases of simple intestinal obstruction 
not complicated by compromise of the 
blood supply, the mortality has been 
reduced to around 5%%*:68, This very 
appreciable reduction in mortality in 
simple obstruction has been a logical 
result of the clinical application of 
knowledge gained in the laboratory. 
There is now general agreement on the 
pathologic physiology of high simple 
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intestinal obstruction. Death in these 
cases may be attributed to the loss of 
fluid and electrolytes through vomit- 
ing with a resulting dehydration!:*1*', 

In low simple intestinal obstruction 
the problem is somewhat more com- 
plex, but in the light of recent knowl- 
edge none the less similar. It has been 
noted by many investigators that ani- 
mals having a low obstruction will die 
usually between 8 and 14 days**-4%.45, 
without decrease in blood chlorides, 
hemoconcentration or evidence of de- 
hydration** and in spite of parenteral 
saline solution**.4*, For this reason the 
possibility of absorption of toxic sub- 
stances from the bowel lumen has 
never been entirely discarded'*. How- 
ever, more recent studies have indi- 
cated that the laboratory studies ordi- 
narily taken in cases of obstruction 
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may not necessarily reflect the true 
status of the animal*, and blood and 
plasma volumes have demonstrated 
that the reduction of plasma volume 
in low simple obstruction may be of 


such magnitude as to cause death of — 


the animal*®. It is true that the fluid 
may not be lost by vomiting in low 
obstruction”, but it will be lost into 
the peritoneal cavity, into the gut 
wall5®-3® and, due to alterations in the 
absorptive capacity of the distended 
gut, into the gut lumen™?-8®, Further 
evidence against the absorption of any 
toxic material as the cause of death 
is afforded by other experiments in 
which animals have been kept alive 
for periods of 45 to 70 days by feeding 
through an enterostomy below the ob- 
struction*®°°, by parenteral alimenta- 
tion’*; or by obviating the factor of 
distension®*. It would seem, therefore, 
that the lethal issue in simple obstruc- 
tion is related almost entirely to the 
ability to maintain fluid and electro- 
lyte balance, or to the presence of as- 
sociated complicating factors such as 
carginoma*”*s, heart or kidney dis- 
ease or related abnormalities. 

The pathologic physiology of stran- 
gulation obstruction is less well under- 
stood. It has been amply demon- 
strated*.*4,39,48,60,61,88 that shock and 
electrolyte imbalance thru the local 
loss of fluid** may account for death 
in long loop strangulations in the ex- 
perimental animal. If this were the 
only mechanism concerned, however, 
it would be reasonable to expect a 
reduction in the mortality with the 
more liberal use of blood and plasma 
and a clearer understanding of elec- 
trolyte replacement therapy. However, 
the mortality in those cases where gan- 
grenous gut is found at operation still 
ranges around 20 to 40%13.26.54,63,68,87 
indicating that other factors are con- 
cerned with the lethal issue. 


If a 30-cm. segment of gut is stran- 
gulated in a dog, death will result in 
7 to 24 hours if the animal is un- 
67,94, Tntensive treat- 
ment for shock, hemorrhage and elec- 
trolyte imbalance will result in a defi- 
nite though limited prolongation of sur- 
vival time to around 30 to 36 hours’: 
11,70, If, in addition to the intensive 
supportive therapy, antibiotics are ad- 
there is a fur- 
ther definite though limited prolonga- 
tion of survival time, thus indicating 
that bacteria or their end products 
play some role in the demise of the 

In spite of adequate supportive 
therapy and large amounts of the 
antibiotics, however, death will never- 
theless occur in the experimental 
animal in around 72 hours, thus indi- 
cating that toxic factors, not amenable 
to present methods of treatment and 
probably originating from the gut 
lumen, continue to exist!®7°, 

The lethal action of the contents of 
a strangulated loop of gut has been 
shown by many 
62,67,100 hut there has been no conclu- 
sive evidence for the absorption into 
the blood stream of the intraluminal 
contents, nor can it be stated that 
death would result even if such sub- 
stances were absorbed. 

The occlusion of the veins to a seg- 
ment of bowel as occurs in experimen- 
tally produced strangulation precludes 
this route as a source of absorption. 
Some have held 
that absorption takes place through 
the lymphatics, but there has been no 
prolongation of survival by obstruct- 
ing the The likeliest 
source of absorption would appear to 
be from the peritoneal cavity®*®*. In 
practically all instances reported, how- 
ever, the peritoneal fluid removed from 
strangulated animals has proved to be 
non-toxic when injected into other 
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nimals ' 92.4 thus indicat cient amounts to cause death of — the 
ing that noxious agents from the lumen — animal 
had not entered the peritoneal Huid It is reasonable to conclude, there 
or else that the noxious agents were fore, that in the experimental animal 
not present in suffiicient amount. t it least, in which shock, hemorrhage 
be lethal when injected) into other ind electrolyte imbalance may reason 
inimals ably be excluded as the cause of death 
Recent experiments have served to that the lethal issue depends upon the 
larity some of these problems In the ibsorption into the blood stream of 
“perimental animal. it has been the intraluminal contents which cross 
shies that late in the course of stran the gut wall barrier and enter the perl 
ulation obstruction in dogs intensive toneal cavity 
ly treated for shock hemorrhage. and Clarification of the route of ibsorp 
lectrolyte imbalance the bowel wall tion is also afforded by these tudic 


Although — the characteristic intralu 


becomes permeable to its intraluminal : 
minal contents were present as earl 


contents and this fluid Passes out inte 


} F ] ] is 12 hours. death did not occur until 
the peritoneal cavity ind. thence inte 
soon after the late fluid, characterized 
the stream This series of | t] } absorpti tru 
events was UIVOK lly established | | | 
? had appeared in the peritoneal cavity 
by the spectrophotometric finding of 1] 
ind in no case could the unusua 
an abnormal pigmet! ‘ 1\ 
ul pig ‘ it. a hemin det l hemin pigment be demonstrated in th 
five not previously reported blood stream until fter it had ap 
1) nt frst t hua trol r} 
Pres¢ the gut From peared the ritan cavil Phe 


iround 12 hours after strangulation 


ibsorption from the nphatic s of the 


peritoneal cavity, and fin strangulated gut would therefore ap 


ih the blood stream Death ot the pear to he oligibl 
inimal occurred soon atte the ippeal The nature of t} 


ie peritoneal cavity of the 


i¢ igent 1! 
the gut contents is not clear. As state 


luid containing the abnormal pigment there is a prolongation of survival of 


Injection experiments in conjunction — strangulated animals treated with ant 


with spectrophotometric studies have 
revealed this lat peritoneal fluid to be 


tOX1 


biotics. indicating that bacteria or thei 
end products are directly or indirecth 
related to the demis« f the animal 


It was pointed out that in no case Attention has been focused primaril 
vas there evidence. bv the spectro on the clostridial group of organisn 
photometric methods employed, that following the original work of Wi 
the bowel wall became permeable to liams'®! and has received added it 
its intraluminal contents before 28 petus im recent vears : sin 
hours This is considerably longer their presence could explain the m« 
than the survival time of strangulated bid processes occurring In strangu 
animals ii vhich intensive supportive tion obstruction by virtue of their « 
therapy is not given. Since the peri toxins: namely hemolvsins**. lecith 
toneal fluid injection experiments!?:*4 leucocidans®*. fibrinolvsin 

have been from animals hyaluronidase*** ind collagenas 
not intensively treated. it would ap 99,82 
pear evident that intraluminal contents It has been shown!®:4!-55.% that 
were not present in the early peri- intraperitoneal autolysis of truly ste 


toneal fluid or at least not in suffi- tissue is without effect in the d 
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However, when a sublethal dose of 
lostridial organisms are added to a 
terile autolvsing loop! death ot the 
inimal may he obtained Ka welchii 


produces al 


under certain conditions 
vhich is a hemolytic agent 
Lecithinase, the 


ly} 


lethal component. of 
the ability to 


ecithin into a phosphocho 
| 


has 


iglyceride, exerting an it 
reversible hange on. the 
nt of the 

imjection of 
] 


lipoprotein 
The 


toxin 


host's tissues”. 


alpha 


cause the death of an animal in a 


rt ft ( na iutops\ findings are 
se of animals with stran 
ulation ob truction 


Recent experi 


have demonstrated the pres 
in the 


inimal having strangula 


e of lecithinas gut lumen of 
ind the 
tv of the 
enzymatic properties of 
the tox vere not. the 


disintegration of 


peritoneal 
inimals. It was 
cause. of 
the 


whose 


sole 
| 
ieathh uit thre 


1] ] 


rious cellular elements 


tegrity dependent upon the presence 
f lecithin, probably plaved a vital part 
the morbidity and death 
Gelb 
failed to 

lecithinase 
e out 


produc 


However! Cohn and Haw 


thorne'* have confirm the 
activity in 
contents or peritoneal 
to the difference in su 


between antibiotic treated 


In idditior 
" times 
biotic treated animals hav 


strangulation obstruction there is 
ilso strikin 
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the not 
vith ill 


6 hours the 


difference in the condi 
ingrenous segment of gut 
intibiotic-treated 


survival time of 30 to 


group 
iveTake 
gangrenous gut wall 
with 
par 
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average 


ilmost invariably thinned out 
irked 
cularly the mucosal laver. In 
itibiotic-treated with 
irvival times considerably longer!®™ 


85 the gut wall is greatly thick- 


destruction of all coats. 


group 
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due to the hemorrhage and 
and the 
generally well preserved. It is probable 
that the 


able effect. at least in part, by delaving 


ened. 
edema normal architecture is 


antibiotics exert their favor 


the destructive action of the organisms 
on the gut wall! thereby lengthen 
ing the time at which the gut becomes 
permeable to its intraluminal 
tents*®. That the gut 


biotic-treated 


Con 
wall in the anti 
animal finally be- 
intraluminal 


the 


come permeable to its 


contents is shown. however. by 


same spectrophotometric findings! 


which were obtained in untreated ani 
difference being the 


the 


mals™’, the only 


time of its appearance in peri 
toneal cavity 

The status and method of formation 
of the abnormal hemin derivative are 
It is true that it has 


problems relating to 


not entirely clear 
served to clarify 


pathogenesis ind routes of absorption 


but it mav have greater significance 
There is evidence™! that there is a 
definite relationship between the de 
gree of toxicity and the degree of 


Whether the 


pigment responsible for the abnormal 


spectral abnormalits 
spectrum represents hemoglobin deriv- 


atives hitherto undescribed and _ orig- 
inating from the blood pigment under 
the the gan- 
grenous segment. or it is that 


of a mixture of common hemoglobin 


abnormal conditions in 


whether 
derivatives with less common ones*?:** 
has not vet been determined. It is em- 
phasized® that there is no evidence 
directly implicating the abnormal pig- 
ment or pigments with responsibility 
for the At there is 
little evidence that methemoglobin‘ o1 


present 


other relatives of hemoglobin may be 
toxic with the possible exception of 
porphyrins 

The spectrum has been 
found clinically in the peritoneal fluid 
of a patient who died with a mesen- 
teric thrombosis'®, a condition entirely 


abnormal 


~ 


experimental strangula 
O¢ Changes 


spectrum though ot 


toward 


ESS magnitude 

ie peritoneal fluid of 
had resection of gan 

nad the) 
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of sodium chloride but responsive to 
the administration of potassium chlo- 
ride. The latter may be used in the 
form ot a 0.6 or 1.14% solution, or the 
Drab- 


olution devised by Darrow2". 
cautioned against its injudi- 


kin has 


ClOUS use 


In strangulation obstruction, Evans" 


howed that the blood pressure was 
vell maintained until the plasma loss 
( xceeded 2S Gendel and Fine*” 


howed that an average of 27.4% of 
(or 2.4% of the body 


veight ind as much as 48% of the 


the blood volume 


isma volume could be lost within 
{ hours; an amount sufficient in itself 
to cause death. For these reasons, de- 
erminations of the plasma and blood 

Evans blue 
may be indispensable. The 


import 


OLUTTICS 


t using the 8 sample tech 
que has been emphasized”. 
strangulation has supervened 


blood. 


iatocrit of the early peri- 


i¢ need will he tor whole 


toneal fluid is usually around 4 to 6, it 
has been found as high as 14 to 28*”. 
From these findings and those of oth- 
ers'’''| it is evident that blood and 
plasma replacement has been tar too 
inadequate. 

Tuerapy. The benefi- 
cial effect of antibiotic therapy experi- 
mentally in the form of sulfathiazole*, 
penicillin!’ 


3. ANTIBIOTIC 


penicillin and aureo- 


mycin'*,  streptomycin'® has been 
shown and its probable mode of action 
discussed above. The administration of 
the antibiotics should be carried out it 
there is the slightest possibility of com- 
blood 10,11 


penicillin in the 


promise of the supply 


Doses ol range of 


1,000,000 


15 to 2.0 gm 


daily or of aureomycin 


dailv have been advo 


cated, and while recently reported 


series have been too small to be sta 
tistically significant®’, there is definite 
agents have been 


evidence that these 


effective in reducing mortalitv® 


REFERENCES 


1) Abbott, W. E.;: Am. J. Med. Sci., 211, 2 
Muntwyler, E.: Ann. Surg., 117, 39, 1948 
Gyn 1 Obst., 66, 691, 1938. (4) 


Anderson, R I 


1950 315. (7) Bellet, S., 
terology, 12, 49, 1949 
Van Heyningen, W. E., 
1 Kennedy, J. D.: Bull. J 
Culihan, R. J., and Harkins, H. N.: 
H. W., and Wattenberg, J. D.: Ann 


14) Cohn, I., Gelb, A.., 


17, 918, 1928 
19) Davis, H. A., Gaster, J., Marsh, R. L.. 
1948. (20) Danowski, T. S.: Am. J. Med.. 


1 J. M 242, 978, 1950 
44. 1946. (24) Darrow, D. C., 
Ibid., 143, 432, 1950 
leWesselow, O. L. V.: internat 
edited by 


Clin., 3, 


istroenterology 


w York, 1938, p. 94 
1) Dragstedt, L. 


232, 1946. (2) Abbott, W. E., 


Arch. Surg., 41, 970 


7, 525, 1949. 


(22) Idem: Ibid., 242, 1014, 1950 
and Pratt, E. 


Mellor, R. C.. 


ind Tanturi, C. A.: Arch. Surg., 60, 143, 1950 
6) Bellet, S.: Postgraduate Gastroenterology 
Nadler, C. 
(8) Besser, E. L.: 
and Charlwood, P. A.: Biochem. J. 
Hopkins Hosp., 79, 
Arch. Surg.., 


(3) Abbott, W. O., and Johnston, C. G.: 
Aird, I.: Edinburgh Med. ]., 44, 28, 1937 5 
edited by H. L. Bockus, Phila., W. B. Saun 


S., Gazes, P. C., and Lanning, M.: Gastro 
1940. (9) Bidwell, F.. 
42, 140, 1948. (10) Blain, A., IIT, 
(11) Blain, A., IIl, Kennedy, J. D., 
1946. (12) Brooks, B., Schumacher. 


1, 1946 
53, 378, 


Surg., 67, 210, 1918. 
13) Calihan, R. J., Kennedy, J. D., and Blain, A., III: Bull. J. Hopkins Hosp., 79, 21, 


1946 


and Hawthorne, H. R.: Presented at Forum Am. Coll. Surg., 1951 

15) Cohn, L, Jr., and Hawthorne, H. R.: Ann. Surg., 

Hawthorne, H. R., Nemir, P., Jr., and Drabkin, D. L.: In Preparation 
(18) Copher, G. H., and Brooks, B.: Ann. Surg 


to be published. (16) Cohn, IL, Jr., 
(17) Cooper, H.: Arch 
40, too, 1023. 

Surg., Gynec. and Obst., 87, 
(21) Darrow, D. C.: New Eng- 
(23) Idem: Interne, 12, 


and Pritel, P.: 


L.: J. Am. Med. Assn., 143, 365, 1950. (25) 
(26) Dennis, C., and Brown, S. P.: Surgery, 13, 94, 1948. (27) 
191, 1924. 
Bockus, W. B. Saunders, Phila 
fth Summer Conference on Spectroscopy and Its Applications 


(28) Drabkin, D. L.: Postgraduate 
1950, p. 537. (29) Idem 


John Wiley and Sons, Inc. 


(30) Drabkin, D. L., and Austin, J. H.: J. Biol. Chem., 112, 51, 1935 
Moorehead, J. J., and Burcky, F. W.: J. 


Exper. Med., 25, 421, 1917. 


— 


32) Eliason, E. L., and Welty, R. | Ann. Surg., 125, 57, 194 33) Elman, R., and 
Hartman, A. F.: Surg., Gyne nd Obst., 53, 307, 1931 34) Evans, FE. L: Ann. S$ 117, 
28, 194 
35) Falconer, M. D.: Proc. Staff Meet. Mayo Cli 14, 22, 1948 36) Foster, W. C., and 
Hausler, R. W.: Ar Int. Med.. 34, 69 1994 
37) Gatch, W. D., Trusler, H. M.. and Avers, K. D.: Arch. Sur 14, 1215, 19 (38 
Gay, F. P.: C. C. Thomas, Springfield, Ill., 1935. (39) Gendel, S., and Fine, J.: A Surg 
110, 25 40) Gibson, J. G., II, and Evelyn, K. A.: J. Clin. Inve id, Lo 1938 
41) Haerem, 8., Dack, G. M., and Dragstedt, L. R.: Surgery, 3, ) 1938. (42) Haerem 
S., Dack, G. M., and Wilson, H.: Surgery, 3, 333, 1938. (43) Harper, W. H., and Lemmer, 
R. A.: B Johns Hopkins H 79, 207, 1946. (44) Hartman, A. I nd Scott-Smyth, I 
\ ee ( Id., 32, 1, 1926 45) Hartwell, A.. and Hoguet, J. P.: | Am. Med 
\ 39, 82, 1912 16) Hawthorne, H. R., and Nemir, P., Jr.: Med. ¢ N. Amer., 1455 
\49 417) Hoffman, W. S.: J. Am. Med. Assn., 144, 1157, 1950 48) Holt, R. I Brit. | 
Surg., 21, 582, 1934 
(49) Jenkins, H. P.: Proc. Soc. Exp. Bi | Med., 28, 111, 1930 50) Jenkins, H. P.. an 
Beswick, W. F.: Are Sur 26, 4 L9 (51) Johnston, C. G.: Su Gvne nd Obst 
70 65. 1940 
52) Knight, G. C., and Slome, D.: Brit. ]. Sur 23, S20, 1936 (53) Krieger, H., Storaasli 
J. P., Friedell, H. L., and Holden, W. D.: Proc. Soc. Exper. Biol. and Mi 68, 511, 1948 
54) Laufman, H.. and Daniels, J.: Arch. Surg., 62, 365, 195] 55) Laufman, H., Martin 
W. B., Method, H., Tuell, S. W.. Harding, H.: Arch. Sur; 9, & 1949. (56) Light 
R. A.: S vy, 30, 195, 195] 
57) MacFarlane, M. G.: B J., 42, 58 L948 58) MacFarlane, M. G id Knight 
B. ¢ J.. 35, 884, 1941 99) MacFarlane, M. G., and MacLennan, J. D.: Lance 
2, 3208 60) Mavcock, W. d’A.: Brit. J. Surg., 25, 677, 1938 61) Mclver, M. A., an 
Gamble, J. I J}. Am. Med. A 41, 1589. 1928 62) McIver, M. A., White, J. C.. ar 
Lawson, G. M.: Ann. Surg., 89, 647, 1929 63) McKittrick, L. S., 1 Sarris, S. P.: Ne 
I 1. M 222, 611, 1940 64) McLean, D.: J. Path. and B 42. 477, 1936. (65 
Moon, J. H.. and Morgan, D. R.: Arch. Sur: 32. 776. 1936 66) Moses. W. R.: New Engla 
1. M 234, 78, 1946. (67) Murphy, F. T., and Vincent, B.: Bost MMi ind Sur J.. 165 
68) Nemir, P., Jr.: Ann. Sum To Be Published (69) Nemir, P. Jr... Hawthorne. H. BR 
| Cohn, L., Jr.: Unpublished Observation (70) Nemir, P.. Jr... Hawthorne, H. R.. Cohn 
Jr.. and Drabkin, D. L.: Ann. Surg.. 130. 857. 1949 71) Ick I} 130. S74. 194 
72) Nemir, P., Jr... Hawthorne. H. R.. and Lecrone, B. 1 Sur 29. 508, 195] 73) Id 
| Bi ind Med 69. 14 1948 
74) Oakley, C. L.: Bull. Hygiene, 18, 781, 194 i On, FT. Haden, R. I 
New York State J. Med., 30, 1161, 1930 
76) Poth, E. J., and McClure, J. N.: Ann. Sur< 131. 159. 1950 
77) Randall, H. T., Habif, D. V.. Lockwood, J. S.. and Werner. S. (¢ Sur 26, 
1449. (78) Ravdin, I. S., and Johnston, C. G.: Am. ]. Med. Sci.. 199. 1940. (79) Ravdi 
I. S., and Walker, J].. Jr.: Surg. Clin. N. Amer... 1583. 1949 (SO) Reed, G. B., Orr, J. H.. 
Brown, H. J.: J. Bact., 46, 475, 1943. (81) Rhoads, J. E.: Penn. State Med. J.. 54, 433. 19° 
82) Robb-Smith, A. H. T.: Lancet, 2, 362, 1945. (83) Robertson, W. V., Ropes, M. W., 
Bauer, W l. Biol. Chem., 133, 26 1940 (S84) Rosenfeld. I... an Fine, J.: Ann. Su 
LOS. 1012. 1988 
85) Sarnoff, S. J., and Fine, J.: Ann. Surg., 121, 74, 1945. (86) Sarnoff, S. J.. and Po 
E. J.: Su 16, 927, 1944. (87) Schlicke, C. P., Bargen, J. A.. and Dixon. C. F.: J. A 
Med . 115, 1411, 1940. (88) Scott, H. G.: Arch. Surg., 36, 816, 1938. (89) Sperli: 
L.: Arch. Surg., 36, 778, 1938 
(90) Tanturi, C. A., Anderson, R. E., and Canepa, J. F.: Surg., G) ind Obst., 90, 
1950 
(91) Van Buren, F. T., Jr., and Smith, B. C.: Arch. Surg., 15, 288, 1927 (92) Von Albeck 
Arch. f. klin. Chir., 65, 567, 1902 (93) VanSlvke, D. D.: Ann. Int. Med.. 28. 701. 1948 
94) Wahren, H.: Acta Chir. Scandinav., 78, 121, 1936. (95) Wangensteen. O. H.: ¢ 
lhomas, Springfield, Ill., 2nd Edit., p. 167, 1942. (96) Wagensteen, O. H.. and Rea. ( 
Surgery, 5, 327, 1939. (97) Wagensteen, O. H., Rea, C. E., Smith, B. A.. and Schwy 
H. C.: Su Gynec. and Obst., 68, 851, 1939. (98) Wangensteen, O. H., and Waldron, G. ‘ 
Arch. Surg., 17, 430, 1928. (99) Watson, C. J., and Larson, E. A.: Physiol. Rev.. 27. 478. 1 
100) Wilkie, D. P. D.: Brit. Med. J., 2, 1064, 1913. (101) Williams, B. W.: Brit. J. M 
14, 295, 1926 
(102) Zamecnik, P. C., Nathanson, I. T., and Aub, J. C.: J. Clin. Invest., 26, 394, 194° 


ht 


\i 


OPHTHALMOLOGY) 


UNDER THE 


CHARGE O} 


Benepicr, M.D 


AND 


Henry P. WAGENER, 


SECTION ON OPHTHALMOLOGY 


ROCHESTER 


MAYO (¢ 
MINNESOTA 


kK DEMA OF THE OPTIC DISKS IN CASES OF ENCEPHALITIS 


By Henry P. \ 
| the Section on Ophthalmology 
Epemta of the optic disks with or 


vithout he morrhagic and exudative 
extravasations is often an ophthalmo 
entity not associated with other 


processes in the 


( Opti 


LSC ASE 


eves. It is 
enerally recognized that this tvpe of 
edema may be an expression of one of 
two or possibly three basically differ 
nt lesions. In vears, the ter- 


designate 


recent 
these 
lesions has been considerably clarified. 

The ophthalmologists 


ind neurologists and probably the ma 
ority ot 


ninology used to 
majority of 


ill physicians recognize and 
wcept the differentiation between 
choked disks” and “optic neuritis.” 
This is an all-important distinction. Not 
Oo many are agreed on the difference 


etween “optic neuritis’ and “retro- 
uulbar neuritis with visible edema of 
the disk,” and this differentiation would 
eem not to be of great clinical signifi- 


mce | ogically 


the term “papille 
designate 
dema of the disk of anv tvpe or from 


nv Calls 


ema’ might be used to 


However. general usage at 
e present considering the 


rms “papilledema” and “choked disk” 


favors 


\I.D 


V AGENER 


Mavo Clinic vochester, Minnesota 

To define “papilledema” or “choked 
disk” briefly but accurately is not eas 
\ simple and fairly satisfactory defini 
tion is passive edema of the optic disk 
without primary disturbance of func- 
tion of the optic nerve. “Optic neuri 
tis.” on the other hand, may be defined 
as a primary disturbance of function of 
the optic nerve with ophthalmoscopi- 
cally visible edema of the disk. The 
most visual defect of 
optic neuritis is the central or cen- 
trocecal scotoma, which indicates in- 


characteristic 


volvement of the axial or maculopapil 
lar fibers of the optic nerve. In many 
instances, however, the entire 
section of the nerve is involved. so that 
complete blindness is present. Tt might 
be considered that two distinct entities 
exist, axial retrobulbar neuritis with 
edema of the disk. transverse 
optic However, in 


CTOSS 


neuritis. actual 
clinical experience, cases are observed 
frequently in which the loss of vision 
progresses from the presence of cen- 
trocecal scotomas to complete blind- 
ness and in which characteristic scoto 
mas can be demonstrated 
the course of 


again in 
Since the 


205 


recovery. 
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nount I edema hemorrhage and 
exudation visible ophthalmoscopically 
epends t on the nature but on th 
sevel the process, it is obvious 
that satisfactory differential diag 
sis between choked disk and opti 
euritis cannot be made by ophthalmo 
cop <amination alone, but must 
ake consideration the mode. of 
eVE pment and course of the edema 
| the visual status 

Thou h choked disks Way develop 

is the result of several differs nt mech 
isms, thev are associated most fre 
quently with increased intracranial 
Dress | the group of cases unde} 
R ‘ale’ in this review. it is im 
ort to distinguish if possible be 
twee Chie choked disks ot increased 
itracral | pressure and opti neurl 
tis. Choked disks are discovered usual 
lv whe the eves are examined not be 
Of a primary visual complaint 


but because of the complaint of head 


che because of the presence of 
signs iptoms of involvement of 
the centra nervous system In cases 
recentl ral veloped choked disks 
entral sion and except tor enlarge 
t t physiologic blind spots 
sual lds are normal unless there 
trar Ss pressure on the optic 

é é some othe part of the 
isual pathwavs bv an intracranial le 
1 neoplasm The edema of 

the disks tends to increase, or at least 
ot t ede, until the increase of 
ntracranial pressure is relieved or 
until rte i period, usually rather 
long, secondary optic atrophy sets in 
Even with rather advanced secondary 


ptic atrophy 
sti | he 


rTOUTESSIVE 


swelling of the 


present 


some 
In this stage 
not of local- 

character- 
of the 
iasal fields with later involvement of 

ntral vis Therefore choked 


vision 


OSS ot 


mihcance 


occurs 


ized primarily by contraction 


Mi 


DICAL SCIENC] 


disks, 


vision is a late symptom 


as a rule, reduction of central 


In cases of acute neuritis 


the 


edema ot the disks IS lise overed usual 


opt 


lv when the eves are examined becauss 


of the complaint of loss of vision of 
varving degree which progress 
rapidly to complet blindness The 
edema of the disks mav increase for 


a few days, but then tends to disap 
1] 


pear rapidly, usually within 2 to 3 
weeks at the most leaving Varving 
grades of residual pallor of the disks 
During this period, vision tends to 
improve also, although in in 
stances blindness may remain perma 
nently. Usually. along with the onset 


of loss of vision, there is the complaint 


of pain on rotation of the eves. and the 
reaction of the pupils to light is found 
to be abnormal. If the loss of vision 


is total, the pupils do not react to light 
If central vision onlv is lost. the pupils 
may respond promptly to light stimula 
but the 
eves are stil] exposed the 


while 
to the light 
reaction) 


tion redilate rapidly 
retrobulbar pupillary 

If we eliminate 
the rather 
chronic optic seen 
then that differential diagnosis be 
tween choked disks and optic neuriti 
should be matter 
this alwavs 


and the distinction mav be parti ularh 


from consideratio1 


rarely encountered cases of 


neuritis t would 


a simple However 


is by no means the cas 


difficult in patients with various forn 
ot 


tis.” 


“encephalitis” or “encephalomyel 

Manv of these to 
voung or too ill to note or to complai 
of 
as might be caused by a small cent 


Edema of the disks 


served usually these patients in tl 


patients are 


of a minor reduction vision, suc 


scotoma. is ol 
in 


course of a neurologic examinatio1 


The 


uncooperative 


patient may be too voung or t 
to 


reading vision and, even if a reductit 


permit testing 


of vision is detected or suspected, 
is usually not possible to obtain acc 


= 
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rate visual fields until there has been 
considerable improvement in the pa- 
tients general condition. In children 
less than 1O vears of age it is difficult 
ind often impossible to demonstrate 
definitely the presence of central 
scotoma even when it seems very 
probable that one is present. So, unless 
disturbance of vision is quite severe, 
it may readily be overlooked in pa- 
tients with encephalitis, and thus optic 
neuritis may be mistakenly designated 
choked disk. 

In patients with signs or symptoms 
of disease of the central nervous sys 
tem, the discovery of choked disks al 
ways raises the suspicion of the pres- 
ence of an intracranial neoplasm. AI- 
though reports in the literature indi- 
cate that choked disks do occur in 
some cases or types of encephalitis, 
vet there is always a certain amount 
of hesitancy in making the diagnosis 
of encephalitis in any individual pa- 
tient with choking of the optic disks. 
In the various types of encephalitis 
caused presumably by virus infection, 
it would seem logical to expect the 
levelopment of optic neuritis rather 
than choked disks. And since the 
edema of the disks seen in these dis- 
uses tends to be rather mild and 
vanescent rather than progressive, it 
eems probable that, in most instances 
the edema of the optic disks repre- 
ents optic neuritis. However, most of 
he encephalitides, especially those as- 
ociated with the acute exanthematous 
nfections, are considered to be de- 
ivelinating diseases. And in the form 
f demyelinating disease which comes 
robably most frequently to necropsy, 
ncephalitis periaxialis diffusa (Schil- 
ers disease Walsh stated that “it 

ems established that optic neuritis, 

atrophy and papilledema occur 
cording to the situation of the de- 
velinizing lesions and the presence 
absence of increased intracranial 


pressure. Presumably the state- 
ment might be made with regard to 
other types of encephalitis. 

The difficulties encountered in mak- 
ing a differential diagnosis between 
choked disks and optic neuritis in pa- 
tients with encephalitis are illustrated 
in the following cases: 


Case Reports. Case 1. A_ boy, aged 6) 
vears, was admitted to the hospital on 
October 5. 1950. with the historv of fever 
headaches, nausea, and stiff neck for 2 weeks 
Examination of the nervous system revealed 
veneralized weakness without focal signs 
There was mild pleocytosis in the spinal 
fluid, 26 lvmphocytes ind 37 polymorpho 
nuclear leukocytes per cubic millimeter. The 
diagnosis of encephalitis of unknown type 
was made. Four days after admission a mild 
edema of both optic disks was noted. Thi 
right disk was elevated 1 minus diopter and 
the left 1 plus diopter. Vision could not 
be tested accurately, but it seemed good for 
objects around the room. The ophthalmo- 
scopic diagnosis ot choked disks was made 
Five days later the papilledema had _ in- 
creased slightly but within 3 weeks it had 
receded so that only slight blurring remained 
at the poles of each disk. The patient was 
dismissed from the hospital. During his stay 
in the hospital, he had not complained of 
any disturbance in vision. However, 11 
davs after dismissal, he was readmitted with 
the complaint of loss of vision in the left 
eve and pain on rotation of the eye. Tested 
on an “E” (illiterate test) chart, vision was 
found to be 6/6 with the right eve and 
3/60 with the left eve The right optic disk 
was normal except for slight residual full 
ness at the poles; the left optic disk was 
edematous and elevated 3 diopters. Visual 
field studies were not entirely satisfactory 
because of the patient’s age, but there 
seemed to be a central scotoma in the field 
of the left eve. From the general and 
neurologic standpoints, the boy seemed _ bet- 
ter than on his dismissal from the hospital 
The diagnosis of optic neuritis was made 
At the end of a month, the edema of the 
left. disk had receded, leaving slight 
residual fullness at the poles of the disk, 
and the vision had improved to 6/15. Three 
months later, the boy appeared well, the 
optic disks were flat and of good color, the 
visual fields seemed to be normal and cen- 
tral color vision, tested both on the tangent 
screen and by pseudoisochromatic charts, 
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\ each eve Vision was 6/5 
read 14/21 with the right eye 
bility to read 14/21 with the 
iddition of a plus 3 diopter 
tt eve Was morte hyperopi than 
possibly partially umblyopic 


( 


apparently a nonspe 


of encephalitis the findings 


d 6/15 

ft ¢ 

th 
inc type 
ind COUTS¢ 


lisk set 


Though it 


disk ec cit 


ncider 


med to establish the d 
opt 


of events during the sec 


it of edema of the optic 


lagnosis 
definitely 


euritis rather 


S possible that the original 


ma resulted from increased 
inial pressure, it mav be more 
to assume that it also repre 
optic neuritis which was at 
ild and underwent partial reso 
with a later more severe ex 
mn in the left eve. It is unfor 


the standpoint of diffe 
that 


were 


more careful 


Vision not made du 


ng the first pe riod of hospitalization 
( SI Z \ | iged 10 vears vas ad 
iospital on June 20, 195] 
Appr months befor he had 
toh h fever. head tin 
About 5 weeks before ad 
S 1 been admitted spital 
b ise of rather 
evel eakness of the right an ind 
ib eak At that time bi teral 
| diopter” were -d red 
Reduct ision was mentioned, but m 
res riven The cerebr 
pinal { \ found to contain 570 lympho 
t polymorphonucl ur leukocytes 
pel llimeter ind the diagnosis of 
lym] choriomeningitis was made 
Phe pat t was dismissed from the hospital 
n tl it lav but returned 12 davs later 
t nplaint ot blurred Visio! 
Chok elevated 2 diopters, wer 
resel erebrospinal fluid was under 
pressure f 400 mm. of water ind con 
tained 42 ells pel cubic millimeter SSy ot 
vhich lymphocytes later. the 
pinal f 1 pressure was 160 mm. of water 
but the Le of the disks. still easured 
diopt 
On d ssion to the hospital in Roche ster 
LS days fter the specific complaint ot seri 
usly ipaired vision, the vision was 1/60 
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vit} the right eve 60) wit! the left 
eve Centrocecal scotomas dense te 35/350 
white target, were present in the visual 
tie lds The opt disks showed pallor JT ided 
2 to 3 in the right ind 1 to 2 in the lett 
with only slight marginal blurring residual 
to the previous ede The cerebrospinal 
Huid contained ly ipl vtes and 5 ly 
morphonuclear leukocytes pet ubi villi 
neter and i total protein ot 60 nYg pel 
LOO Electro-ence lographi tracings 
revealed widespre rtical sub 
ortical disturbance w h might indicate 
yvdrocephalus of the third ventricle. Roent 
genograms of the head were 1egat Th 
consultant neurol th presiunp 
tive dia nosis of en ephalitis of indeter rate 
tvpe. Two weeks later sion had iproved 
to 3/60 and ability to read 14/178 with the 
right eve ind 5/60 ar bilitv to 1 d 14/89 
wit the left eve | ppea ‘ t the 
pti disks } 1a not ed | \ nthis 
iter the logist eported 

it the vision was 6/60 and | s with the 
right eve, and 6/15 rr 1 with the lett 
Phe child Wa 1 lt] ypti 
disks were pale bu lon le ‘ f 
edema 

Here again the differential diag 


nosis between choked disks and opt 
neuritis was not clear-cut. The original 
lymphocytic chorio 
meningitis and choked disks. Viets and 
Watts and also Spero reported mild 
choked disks of this 
tion. Vision fields 
Apparently the 
neuritis 


diagnoses were 


in a case aftec 


and visual were 
normal in Speros case. 


ot 


been observed in cases of lymphocytic 


occurrence optic has not 


choriomeningitis. However. it will be 
noted that in the present case, reduc 
tion of vision was mentioned at the 
time of the first examination. At the 
time of the second admission to the 


the 


increased 


although 
pressure 


hospital 
fluid 
amount consistent 
of choked disks 

impaired. And it might be noted tha 
the cerebrospinal fluid pressure wa 


cerebrospina 
to dal 


with the diagnosi 


Was 


vision was seriousl 


found to be normal 2 davs later. Th 
of the disk 


within about 5 weeks 


edema receded rapidh 


and, at the time 


ntrac 

hrst m 

} 


tim 


OPHTHALMOLOGY 209 


of admission to the hospital in Ro- 
chester, the visual field defects were 
rather typical of optic neuritis. If the 
edema of the disks and the loss of 
vision were caused by hydrocephalus 
of the third ventricle as suggested by 
the electro-encephalograms, it would 
be rather unlikely that the edema of 
the disks would subside and the vision 
improve spontaneously as they did in 
this case 

This child developed chickenpox on 
the day that she returned home from 
the hospital. This was about 2’ months 
itter the onset of the original illness. 
Optic neuritis has been reported by 
Berliner as a complication of the en- 
ephalomyelitis of chickenpox. Walsh 
reported a typical case in which sud- 
len bilateral loss of vision, with sub- 
sequent complete recovery, occurred 

weeks after the onset of chickenpox. 
rhe optic disks were swollen about 3 
liopters. However, he mentioned an- 
ther case of optic neuritis, with loss 
of vision and recovery after 2 months. 
n which the loss of vision occurred 
it least a week before the appearance 
f the eruption. He asked: “Was the 
ime virus responsible both for the 
yptic neuritis and the chickenpox?” 
Perhaps a similar question might be 
isked in the present case. 

Optic neuritis has been reported to 
cur in association with the enceph- 
ilomvelitis secondary to various other 
liseases such as measles, mumps, 
vhooping cough, influenza, and vac- 
inia. In discussing acute optic neuritis, 
erliner stated: “In the demyelinating 
iseases, when one speaks clinically 
f acute optic neuritis, One means 
cute retrobulbar neuritis that has 
ianifested itself by edema and con- 

stion in the papilla. Because of the 
mediate and usually profound loss 

vision, the edema of the optic disk 
en in these diseases will not be con- 
unded with that of early papilledema 


due to increased intracranial pressure 
in which the visual disturbance comes 
on later and is gradual.” However. 
another illustration of the fact that 
differential diagnosis is not always 
easy in cases of encephalitis is fur- 
nished by the report of Lazarus and 
Levine. A 6-year-old boy became blind 
t weeks after the onset of whooping 
cough. There was no light perception, 
and the pupils did not react to light. 
Bilateral choked disks were present, 
the right elevated 5 and the left 4 
diopters. There was weakness of the 
right arm and leg. The cerebrospinal 
Huid was under increased pressure but 
contained only 2 lymphocytes per 
cubic millimeter. The authors sug- 
gested that the blindness was caused 
by hydrocephalus of the third ven- 
tricle with pressure on the chiasm. 
Ilowever, 10 weeks later vision was 
20/70 with the right eve and 20/100 
with the left. The edema of the disks 
had receded and there was residual 
secondary optic atrophy. This course 
of events suggests that the original 
edema of the disks may have been a 
manifestation of optic neuritis. Lazarus 
and Levine collected from the litera- 
ture reports of 9 cases of edema of the 
optic disks associated with whooping 
cough. Four of these were diagnosed 
as papilledema, 5 as optic neuritis. In 
addition there were 2 cases of prob- 
able retrobulbar neuritis with normal 
fundi. Satisfactory recovery of vision 
occurred in all but 2 cases. Hemor- 
rhages into the meninges or brain sub- 
stance, which latter may account for 
some cases of cortical blindness, are 
more common in whooping cough en- 
cephalopathy than in other forms of 
encephalomyelitis. 

Wesselhoeft made the suggestion 
that the virus of mumps is of low neu- 
rotropic order but probably primarily 
invades the central nervous system 
and reaches the salivarv glands through 
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the blood stream. Therefore, 


phalitis 


ence 


and presumably optic neu- 


ritis) may precede, accompany, ot 
tollow the involvement of the salivary 
Gscheidel, Swab 


reported bilateral optic neuritis 


glands. Young. and 
have 
in cases of mumps encephalitis. Re- 
covery was good only in Young's case. 
Woodward collected 15 cases of bilat- 
eral and 2 of unilateral optic nerve in- 
volvement complicating mumps. Optic 
neuritis was present in 23 eyes. Re- 
covery of vision was complete in 1] 
eyes, incomplete in 8, and poor in 2 
[wo eyes remained blind. Retrobulbai 


All re 


atrophy 


neuritis was present in 3 eves 
Optic 
in 6 eves with serious loss 


of vision in all. Bilateral choked disks 


covered completely. 


Vas found 


vere reported in a case of mumps 
meningitis by Larkin. But since the 
patient was stuporous when seen and 


vision was not determined, it is pos- 


sible that this was also a case of optic 
neuritis 


Judging from Walsh's discussion of 


he subject. involvement of the optic 


ierve has not been reported in the 


encephalomyelitis following German 


wr smallpox. In the encephalo- 


ivelitis following vaccination — for 
nallpox, von Herrenschwand found 
reported in the literature 2 cases of 
edema of the disks which he consid- 
ered to be optic neuritis. In both there 


was temporary blindness. In one case 


Ision re turned to normal in 5 weeks: 


n the other, there was residual optic 


itrophy with moderate reduction of 


nother case. there was said 


to be initial ischemia of the retina with 
recovery in 6 weeks: and in another 
bilateral optic atrophy with perma 
nent blindness followed the primary 


levelopment of intense edema of the 
retina. It is difficult to determine the 
exact nature 

fatal « 
able t 


of these latter 2 cases. In 
iscs 


von Herrenschwand was 
study the optic nerves micro- 


MEDICAI 


scopically. In one of these cases, there 
perineuritis which 
the sheaths of the 


Was a pure Was 


confined to dural 


nerves and which the author thought 
was an extension from the disease 
process In the meninges. In the sec 
ond case, the vision could not be de 


termined, but the disks appeared nor 
mal to ophthalmoscopic examination 
there 


damage to 


However, microscopically was 


evidence of severe primary 


the retrobulbar portion of the left optic 
nerve, particularly around the central 
there 


tion and even destruction of some axis 


vein where were demveliniza 


evlinders. The process did not extend 


to the lamina cribrosa. and the optic 
papilla was normal. 
In measles ence phalomyelitis a 


cording to Walsh 


uted to increased intracranial pressure 


papilledema attrib 


may occur as well as optic neuritis and 


loss of vision due to retrobulbar neu- 
ritis without visible edema of the disks 
Walsh noted the difficulty of deter 


mining the visual acuity during the 
early stages ot the encephalitis He 
stated that the optic nerves may be 


involved It} measles enceph 
that though 
ery of vision is the rule, residual pallor 
of the disks is often observed. He re 


ported 2 Cases whi h he conside red to 


selectively 


alomvelitis and reco\ 


be retrobulbar neuritis with practicalls 
total bilateral blindness at the 


In each case normal 


onset 


vision was re 


gained in one eve ind fair vision ll 


the other. There was residual pallor Oo 


the optic disks in each case. In an 


other case of probable optic neuriti 
the field defect was rather unusua 
since, in addition to loss of centra 


vision, there was bilateral inferior alti 


tudinal anopsia. 

Berliner reported sudden loss of vis 
ion in both eves of a 6-vear-old girl 
days after the onset of measles. Thet 


was only questionable light percep 


tion, and opthalmoscopic examinatio 
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revealed edema of the optic disks 
measuring 1 diopter. At the end of a 
month, the edema of the disks had re- 
ceded and residual optic atrophy was 
visible. Vision was with the right eye 
$/200 and with the left 10/200. Visual 
field studies revealed mil. generalized 
contraction and central scotomas. In 
this case, it would seem that the re- 
covery of vision was less than usual. 
However, it should be noted that the 
elapsed time before recovery of good 
vision in Walsh’s cases was about 6 
weeks in one and about 3 months in 
the 2 others. That in these cases of 
optic neuritis associated with enceph- 
ilitis the vision may continue to im 
prove for several months is demon 
strated by Case 2 in this report and 


ilso by. the following 


Case, 
Case 3. A girl, aged 7 vears, was referred 
the Mayo Clinic with the presumptive 
liagnosis of brain tumor” because of the 
finding of edema of both optic disks. Ten 
davs before admission, she had noticed some 
loss of vision. Three days later she had_ be- 
ne completely blind. At the time of ad- 
lission to the hospital in Rochester, May 
17, 1950, vision in the right eve was 4/60 


nd ability to read 14/141 and in the left 
eye, 4/60 and ability to read 14/178. Visual 
field studies revealed bilateral centrocecal 
otomas dense centrally to 17/330 and 
5/1,000 white targets. Ophthalmoscopic 
examination revealed edema of the optic 
lisks with elevation of 2 diopters in the 
right eve and of 1 plus diopter in the left 
Examination of the nervous system failed to 
reve il ibnormalities. Roentgenograms 
if the head were normal. Electro-encephalo- 
rraphie tracings showed a bilateral occipital 
lelta. focus, graded 1. cerebrospinal 
fluid was under normal pressure and con- 
2 lymphocytes per cubic millimeter 
id a total protein of 10 mg. per 100 cc 
\ diagnosis of acute optic neuritis was made 


Line d 


ght davs later, there was only slight resi 

ual edema at the poles of the disks; the 
entral scotomas were dense only to a 
1,000 white target in the right and to a 

1/1,000 in the left eve. Vision with correc- 
n had improved to 6/50 and 14/35 with 

right eve and 6/60 and 14/42 with the 

ft eye. Three months later, the vision had 
proved still further and was, with the 


proper refractive correction, 6/12 and ability 
to read 14/14 with each eye. Ophthalmo- 
scopic examination revealed pallor, graded l 
plus, of each optic disk. The visual fields 
were normal except for slight residual en- 
largement of the physiologic blind spots. 
An electro-encephalographic tracing was 
normal. One year later, corrected vision was 
6/7 and 14/14 with the right eve and 
6/10 and 14/14 with the left eye. There 
was mild pallor of the disks as before, and 
the visual fields were normal except for 
slight extensions of the physiologic blind 
spots resembling angioscotomas. 


This case was of considerable inter- 
est not only because of the gradual 
recovery of practically normal vision 
in each eve but also because of the 
probable cause of the optic neuritis. 
Six days after the onset of the loss of 
vision, a measles rash appeared. A 
fading rash was visible at the time of 
admission to the hospital in Rochester. 
Although as a rule encephalomyelitis 
and optic neuritis develop in measles 
at least several days after the appear- 
ance of the rash, it would seem _pos- 
sible that, as in the case of mumps and 
chickenpox, the same virus responsible 
for the measles might affect the optic 
nerves primarily. Probably the optic 
neuritis in this case was caused by 
measles encephalomvelitis. 

In a considerable number of in- 
stances of optic neuritis. the cause is 
not established. Therefore, knowledge 
of additional possible causes of optic 
neuritis is of interest and value, par- 
ticularly if these causative diseases are 
of types which permit of ready and 
fairly accurate diagnosis. A recent 
article by Hubler, Bailey, Campbell. 
and Mathieson aroused my _ interest 
since, although the ocular fundi were 
normal in their own case of ence- 
phalitis, the authors mentioned the 
report of a case of bilateral optic neu- 
ritis in infectious mononucleosis. Thev 
stated that the clinical manifestations 
of infectious mononucleosis will vary 
according to the type of tissues pre- 
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dominantly involved; a serologic diag 
nosis should be possible in at least 70% 
of patients with this disease; a hetero 
phile antibody or Paul—Bunnell ag 
glutination test which is positive in a 
titer of 1:512 or more indicates infec- 
tious mononucleosis until proved other- 
wise; in cases with borderline titers 
repeated tests at 7-day intervals for 
2 or 3 weeks may show a rise in titer 
to significant levels, or absorption tests 
with guinea pig kidney may identify 
the antibody as that of infectious mon 
onucleosis; in some of the _ serologi- 
cally borderline cases, the diagnosis 
may be established by the presence 
of a characteristic hematologic picture. 

Several reports of edema of the optic 
disks in cases of infectious mononu- 
cleosis have appeared in the literature 
However, the data presented in these 
reports are in the main insufficient to 
permit of a definite diagnosis be- 
tween choked disks and optic neuritis 
Clemens observed “optic neuritis” in 
3 of 16 patients examined during an 
epidemic of glandular fever, presum 
ably infectious mononucleosis. How 
ever, at the time of Clemens’ report 

1907) the terms “optic neuritis” and 
“choked disk” were used more or less 
svnonymously. Gsell described definite 
bilateral optic neuritis which devel- 
oped on the 10th day of a meningitis 
complicating infectious mononucleosis 
The cerebrospinal fluid was under a 
pressure of 170 mm. of water and con- 
tained 760 cells per cubic millimeter 
These findings would suggest that the 
edema of the disks represented optic 
neuritis rather than choked disks. But 
no statement was made with reference 
to loss of vision, and the edema of the 
disks is said to have receded slowly, 
which leaves the diagnosis in doubt 
Pietzonka reported a case of serous 
meningitis in glandular fever with 
bilateral choked disks, 1 dionter in the 
right eve. and 1.5 diopters in the left. 
Spinal fluid pressure was high in this 


case, 420 mm. of water. But again no 
mention was made as to vision, and the 
course of the edema of the disks was 
not recorded. 

In Ashworth and Motto’s case. bi- 
lateral papilloretinal edema of 3 diop 
ters was present without evidences of 
encephalitis or meningiG The cere 
brospinal fluid was under a_ pressure 
of 125 mm. of water, with normal 
dynamics, and contained only 1 cell 
per cubic millimeter. Roentgenograms 
of the head were vormal. The edema 
had subsided by the 31st hospital day 
The fact that pain was present on ro 
tation of the eves suggests that the 
edema may have been a manifestation 
of optic neuritis. No mention is made 
as to the patient's vision. The visual 
fields were said to be normal, but this 
does not necessarily rule out the pres 
ence of a small or relative central 
scotoma. Blaustein and Caccavo re 
ported a very similar case with bilat 
eral papilloretinal edema of 3. diop 
ters. The cerebrospinal fluid was unde1 
normal pressure and contained 4 
lymphocytes and 2 polymorphonucleai 
leukocytes per cubic millimeter and a 
total protein of 51 mg. per 100° ce 
Here again the presence of aching of 
the eves On movement suggests optic 
neuritis. But no mention was made as 
to the vision or as to the duration of 
the edema of the disks 

In the report of their case, Piel 
Thelander, and Shaw presented dat 
which are somewhat more helpful in 
determining the exact nature of the 
edema of the optic disks. Their patient 
a man aged 21 years, complained « 
impairment of distance and_ readin 
vision and of pain on rotation of th 
eyes in addition to meningeal sym] 
toms. The cerebrospinal fluid w 
under normal pressure and contain 
223 cells per cubic millimeter, 70% 
which were mononuclear leukocyte 
and a total protein of 100 mg. per I 
ec. The ocular fundi were normal 
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this time. Exact vision was not re- 
corded. On the 13th day after admis- 
sion, there were definite edema of both 
optic disks and some constriction of 
the nasal field of the right eye. By the 
ISth day, the edema had increased to 
2 plus diopters and there was some 
hemorrhagic extravasation along the 
right inferior nasal arteriole. One 
month later, vision was 20/20 with 
each eye, the visual fields were normal, 
and the physiologic blind spots were 
of normal size. Ophthalmoscopic ex- 
amination revealed slight residual 
blurring of the upper margins of the 
disks and a small hemorrhage above 
the right disk. The authors considered 
this to be a case of optic neuritis. The 
data presented are probably not quite 
sufficient to permit of a definite diag- 
nosis. 

Bernstein, and also Landes, Reich. 
and Perlow, stated that involvement 
of the central nervous system may 
precede the characteristic lymphaden- 
opathy and splenic enlargement of in- 
fectious mononucleosis, so that an in- 
correct diagnosis of toxic encephalitis 
or lymphocytic choriomeningitis may 
be made if serologic studies are not 
carried out Tidy suggested that, in 
fact, so-called benign Ivmphocytic 
meningitis might be the cerebral form 
of infectious mononucleosis. If this is 
so, then the edema of the disks seen 
in infectious mononucleosis may _ be, 
as it is said to be in benign lympho- 
eyvtic choriomeningitis, a manifesta- 
tion of choked disks rather than of 
optic neuritis. A definite decision can- 
not be made until more complete 
studies appear in the reports of future 
ases. I do not recall seeing a case 
f this type personally, and in a group 
40 patients with infectious mononu- 
leosis seen at the Mayo Clinic, whose 
‘istories I reviewed recently, there 
vere no cases with ocular involve- 
ent, 


According to Zohman and _ Silver- 
man, experimental evidence suggests 
that infectious mononucleosis is caused 
by a filtrable virus which may at times 
acquire neurotropic properties. That 
this presumed virus may affect the 
eyes in various ways is suggested by 
the report of Karpe and Wising. In 
their patient, there was acute loss of 
vision in the right eye caused by a 
swelling, measuring 7 diopters in 
height, in the macular area. The vision 
and fundus of the left eye were nor- 
mal. Three weeks later, the edema of 
the macular retina was somewhat less, 
but associated with it was a 2-diopter 
edema of the optic disk. Four months 
after the onset, the vision was normal 
and the fundus was normal except for 
residual changes in the retinal pigment 
epithelium in the macular region. 
There were no underlying atrophic 
changes in the choroid. The authors 
made the diagnosis of retinitis and 
papillitis allied to the cerebral involve- 
ments described in infectious mononu- 
cleosis. 

Because of the tendency to spon- 
taneous recovery in most cases of optic 
neuritis of all types, it has always been 
difficult to assess the value of any 
form of therapy. A recent report by 
Smith of 2 cases of transverse optic 
neuritis is of interest in this respect. 
Both patients were totallv blind at the 
onset. In the first case the optic neu- 
ritis may have been caused by a 
virus meningo-encephalitis secondary 
to “fever and sore throat,” since the 
cerebrospinal fluid was under normal 
pressure but contained per cubic mil- 
limeter 86 cells, all but 2 of which 
were lymphocytes, and a total protein 
of 80 mg. per 100 cc. The cause of 
the optic neuritis in the second case 
was not determined. The cerebrospinal 
fluid was normal. Both patients were 
treated with cortisone. In the first case, 
1 month after the onset and after 3 
wecks of cortisone, vision had returned 
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to 20/40 with the right eve and 20/30 
with the left. Edema of the disks meas- 
uring | diopter was still present. Corti 
sone was continued for another week 
and, 2 months later, vision was 20/30 
with the right eye and 20/25 with the 
left. The disks pale but not 
edematous. The course of recovery in 


were 


this case was about the average to be 
expected without specific therapy. In 
the second case, after 1 week of corti 


sone therapy and 10 davs after the 
onset, vision was 20/40 with each eve 
and the ocular fundi were normal 


Cortisone davs 


was continued for 5 
more and, 8 days later, approximately 
3 weeks after the onset 
20/25 with each eve, the fields were 
practically normal, and the disks were 
mildly this 
would seem to be slightly more rapid 
than The general impression 
gained from this report and from the 


vision was 


pale. Recovery in case 


averace. 


experience of others would seem to be 
that further detailed will be 
necessary before it can be determined 
whether cortisone has a specific 


studies 


cura- 
tive effect in optic neuritis 

Summary and Comment. Although 
reports in the literature indicate that 
choking of the optic disks can develop 
in cases of encephalitis. yet in the 
choked disks. the 
diagnosis of encephalitis of anv type 
must be with the 


opinion of many competent observers. 


presence of true 


made caution, in 
Thus, in discussing lethargic encephal- 
itis, Rae stated that papilledema has 
been observed, but he qualified this 
statement by adding that a lethargic 
patient with papilledema is a thousand 
times more likely to have a_ brain 
tumor than encephalitis. Lyle stated 
that choked disk is “extremely rare” in 
lethargic encephalitis. Duke-Elder did 
not mention encephalitis among the 
causes of papilledema. Wal!sh stated 
that choked disks have been reported 
“but such 


an ophthalmoscopic finding 


should always raise a question regard- 
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the validity of the diagnosis” of 


lethargic encephalitis. The same state 


ing 


ment holds true for other types of en 
cephalitis. 

On the other hand, that retrobulbar 
and ophthalmoscopically visible optic 
neuritis do occur fairly frequently in 
lethargic other 


types of ence 


phalitis and encephalomyelitis seems 


quite well established. In_ lethargic 
encephalitis, according to Walsh 
“Worms and Sourdille stated that 


choked disc. when it does occur in this 
disease, always develops rapidly, re 
cedes spontaneously and is likely to 


This 


the course of events in Case ] reported 


be recurrent.” statement recalls 


here, in which optic neuritis seemed 
to be the correct diagnosis. Since, as 
has been pointed out, differential diag 
nosis between choked disks and optic 
neuritis cannot be successfully 
by ophthalmoscopic examination alone 
and since in many patients with ence 
phalitis age or illness precludes. satis 
factory studies of vision, it would seem 
logical to assume. that any edema _ of 
the disk seen in a patient with ence 
phalitis should be considered to be 
optic neuritis until such a diagnosis 
can be definitely disproved 

Assuming that the cerebral compli 
cations of infectious mononucleosis 
are allied to benign lymphocytic chori 
that the 


edema of the disks seen in these case 


omeningitis, it is possible 


may be caused by an increase in the 
volume of the cerebrospinal fluid an 
may therefore represent true chokec 
disks. It should be noted, however 
that as a rule choking of the disks o 
any appreciable height does not dé 
velop in cases of meningitis until ol 
struction occurs to the outflow of th 
cerebrospinal fluid from the ventrict 
lar system. In such event, unless drait 
age is established, the choking of th 
disks usually does not recede rapid] 
but tends to become chronic and t 
lead to Visio! 


permanent loss of 
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through secondary optic atrophy or as 
the result of pressure on the chiasm 
or optic nerves by a dilated third ven- 
tricle. This course of events has not 
heen reported to my knowledge in 
cases of infectious mononucleosis or 
benign lymphocytic choriomeningitis. 
The studies of vision and visual fields 
it cases of infectious mononucleosis 
with meningo-encephalitis have not 
been sufficiently detailed to permit of 
i satisfactory differential diagnosis be- 
tween choked disks and optic neuritis. 
Spero did state that the vision and 
fields were normal in his case of 
lvinphocytic meningitis with edema of 
the disks, and specifically men- 
tioned the absence of central scotomas. 
It is to be hoped that further carefully 
studied cases will be reported so that 
it can be determined if infectious mo- 
nonucleosis can be responsible for the 
development of choked disks or of 
optic neuritis or both. Since it appears 
that optic neuritis’ may be the out- 
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standing or sole evidence of involve- 
ment of the nervous system in cases of 
encephalitis or meningo-encephalitis, 
checking the heterophile antibody titer 
and the differential leukocyte counts 
in cases of optic neuritis of otherwise 
unproved origin may aid in the solu- 
tion of this problem. 

Too much emphasis cannot be 
placed on the importance of making 
adequate estimations of the vision and 
visual fields of all patients in whom 
edema of the optic disks is present. 
The studies should be as accurate and 
detailed as the age or physical condi- 
tion of the patient will permit. Only 
in this way can a correct ophthalmo- 
logic diagnosis be arrived at. The 
differentiation between choked disks 
and optic neuritis may be of consid- 
erable importance in evaluating the 
nature and course of the systemic dis- 
ease. It is essential for the prognosis 
of the future vision of the patient. 
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Effect of Histamine and _ Antihis- 
tamines on the Liberation of Certain 
“Shock Substances”. J. L. Ammrus, 
M. D., and C. M. Amprus, M.D. (La- 


Wall Mem. Lab. of Pharmacol. and 
Biochem., Phila. Coll. of Phar. and 
Sci.). Histamine injected into rabbits 


or guinea pigs increased the potassium 
level of serum and blood 
the level of acetylcholine and 
adenosine derivatives in whole blood. 


red cells 


and 


occur if his- 
tamine was injected after the adminis- 
tration of antihistamines. In the dosage 


These changes did not 


used histamine caused no hemocon- 
rabbits. Potassium levels 
the Kramer- 
Tschidal-Fisher method, acetvlcholine 
the Chang Gaddum 


method; adenosine fractions were pre- 


centration in 
were determined by 


levels by and 


pared by the Barsoum and Gaddum 
method 

Antihistamines did not exert any 
therapeutic effect in Noble—Collip 


hemorrhagic, or tourniquet shock, or in 


standard scalding and mus- 
On the basis of the above 


“shock 


freezing, 
cle trauma 
data the 
stances” in different tvpes of shock is 
briefly discussed. 

The Mechanism of the Toxic 
of Acrylonitrile. 
Ph.D., and Hernricu Briecer. M.D.. 
D.P.H. (Dept. of Pharmacol. and Div. 
of Indust. Med.. Jefferson Med. Coll. 
Phila Rats 


kevs were exposed to acrvlonitrile for 


possible role ot sub 


Action 


FREDRIC RIEDERS. 


dogs, and Rhesus 


mon- 
7 hours in a dynamic chamber. Vapor 
concentrations of 25, 50, 75. and 100 
parts per million were used: they were 
measured exactly as follows. The va- 
pors from a measured volume of air 
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1951 


were absorbed into distilled water. The 
the resulting 
solutions was determined at 210 milli- 


optical density ot 


Beckman 
the 


microns with a Spectro- 
instru- 
selector at l, the 
100%, and the solvent 
water) in the path of the light beam. 
The 


gross effects were 100 ppm 


photometer by balancing 
the 


transmission at 


ment with 


lowest concentrations causing 
parts pe 
million) for rats and 75 ppm for dogs 
and monkevs. Neuromuscular, gastro 
disorders 


further 
evidenced by the histologic picture of 


intestinal, and respiratory 


indicated anoxia, which was 
the brains. Rats at 100 ppm and dogs 
and monkevs down to 75 ppm showed 


extensive degeneration of neurons, vas 


cular budding, and_ gliosis. Similar 
changes were in evidence focally at 
concentrations (75 ppm for rats, 50 


ppm for dogs which did not give rise 
to gross toxic signs 
estab 


occurred 


Venous 
lished by 


early: this indicated anoxia of the histo 


hy peroxygenation 


blood gas studies 


histotoxic 
findings of 
the method 
Anal. Chem 


and by spectrophoto- 


toxic type The cause of 
anoxia was established by 
toxic amounts of HCN by 
of Gettler and Goldbaum 

19, 270. 1947 
metric demonstration of cvanmethemo 
HCN 


also found in the dogs exposed to 50 


globin. Toxfc amounts of were 
ppm; thev had not shown toxic signs 
but 
changes of the brain. 


in vivo presented degenerative 

An index as to the relative ability 
of the 3 species to detoxify the HCN 
formed from acrvlonitrile in vivo was 
obtained by determining the increase i 
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thiocyanate in the blood of the animals 
in the course of exposure. 

The Decreased Clot-Accelerating Ef- 
fect of Ingested Fat When Combined 
with Sugar. Jerome M. Watpron, 
Barkiey BemretmMan, M.D., and 
Garrietp G. Duncan, M.D. (Dept. of 
Physiol., Jefferson Med. Coll., and 
Div. of Med., Pennsylvania Hosp.., 
Phila.). Previous studies have demon- 
strated that the oral ingestion of fat 
in the form of olive oil, refined corn 
oil, and cream from cow’s milk in- 
creases the coagulability of whole 
blood. This hypercoagulability is de- 


tectable within ! 


+ hour after feeding 
the fat and in 1 hour a maximum de- 
crease is attained. Over a 3-hour ob- 
servation period the coagulation time 
returns toward normal. It has been 
suggested that the clot-accelerating 
effect of orally ingested cream may, in 
part, account for the beneficial effects 
of cream in gastrointestinal bleeding. 
For various reasons ‘the effect of com- 
bining sugar with fat was studied. 
Three groups were studied. One 
group consisted of 17 persons who were 
fed 60 cc. of cream one day and 60 
cc. of cream plus 7 gm. of sucrose on 
another day. The second group of 21 
received 60 cc. of cream and 60 cc. of 
cream plus 7 gm. of lactose on alter- 
nate days. Twenty-three persons com- 
prising the third group received 60 
ee. of refined corn oil and 60 cc. of 
refined olive oil plus 7 gm. of sucrose 
on different davs. All studies were 
performed in pairs with a day between 
studies and with a reversal of the 
order of feeding each paired food. 
Both cream and refined corn oil pro- 
duced a definite change in coagulation 
time throughout the 3-hour observa- 
tion period. Although cream plus ei- 
ther sucrose or lactose also produced 
significant changes, the latter were 
less than when cream alone was fed 
ind the coagulation time had returned 


to normal by the third hour. Corn oil 
plus sucrose gave similar results ex- 
cept that the hypercoagulability per- 
sisted through the third hour. The 
inhibition of the clot-accelerating prop- 
erty of orally ingested fat by the addi- 
tion of sugar is not due to any anti- 
coagulant effect of the sugars studied. 
When sucrose or lactose alone were 
fed, a decreased coagulation time 
resulted. 

Circulatory Studies by Angiocardio- 
graphy with Special Reference to 
Mitral Stenosis. Harry F. Zinsser, 
M.D., P. W. Eycer, and D. P. 
M.D., (Robinette Found. 
and Dept. of Radiol., Hosp. Univ. of 
Penna., Phila.). Past circulatory studies 
by angiocardiography have been 
concerned chiefly with detection of 
anatomic abnormalities including vas- 
cular shunts. Angiocardiography should 
also furnish physiologic data provided 
methods could be devised for quanti- 
tating observations. 

For preliminary quantitation, serial 
changes in chamber opacity were 
graded independently by several of 
us. Opacity ratings were assigned 
ranging from 1 to 4 plus. With prac- 
tice, independently estimated values 
achieved considerable uniformity, com- 
paring favorably with more recent 
photoelectric measurements. When 
values so estimated were plotted 
against time, opacification curves were 
obtained for individual chambers and 
great vessels. From numerous curves. 
a mean opacity curve was derived. 

In normal patients, mean opacity 
curves for right heart and pulmonary 
artery were similar,.reaching imme- 
diate peaks by 2 seconds and fading 
by 6 seconds. Average left heart 
curves began at 5 seconds, reached 
peaks at 7 to 8, and faded bv 10 sec- 
onds. Aortic curves occurred slightly 
later, but otherwise resembled left 
heart curves. 
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Right heart curves were altered in 
conditions such as cor pulmonale, iso 
lated pulmonic stenosis, and Ebstein's 
but not 


except 


anomaly materially in mitral 


stenosis where complicating 


pulmonary arteriolar changes were 


suspected. Mitral stenosis, 
however, profoundly affected left heart 


proven Ol 


curves. Whereas a normal left atrium 
could rarely be 
from. the 


stenosis the circumference was sharply 


demarcated entirely 


ventricle, in pure mitral 


outlined tor 
The 


normally 


comparatively long pe 


left 


rose to 


riods. mean atrial curve be 


gan high opacity 


levels, and remained there tor periods 
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averaging S seconds, betore fading at 
The and _ left 
tricle opacified poorly and their mean 


tell the 


Characteristic curves occurred despite 


26 seconds. aorta ven 


curves within atrial curve. 


normal decholin circulation times. An 


explanation for such findings, involv- 
ing various principles of rheology, was 
presented. 

Angiocardiography apparently has 


clinical value in choosing patients for 
commissurotomy, a) by discovering 


those with significant 


bl ck 


the degree of mitral valvular obstruc 


pulmonary all 


teriolai and b) bv suggesting 


tion 
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CuinicAL Neurovocy. By 
M.D. Clin. Proft., Neurol 
Univ. of So. Cal. 3rd ed. Pp. 
709; 212 ills. New York: Paul B. Hoeber, 
1951 $10.00. 

Dr. Nielsen’s revised, reset, and partially 
rewritten textbook is a major contribution to 
a fie ld whose 


NIELSEN, 


Price, 


leaders are attempting revitali- 
zation. Correlation of symptomatology with 
busic sciences, sound organization, and excel- 
lent illustrations are preserved from the previ- 
ous edition. New chapters on angiography, 
inultiple sclerosis, and epilepsy appear 
emphasis throughout is placed on up-to-date 
available therapy. The Author’s informal style 
ind complete index should facilitate its use 
both as a text and reference book. 

In this Reviewer's opinion it is a superior 
textbook for medical students and all physi- 
cians dealing with diagnosis and therapy of 


and 


common ne urologic disorders 


THe NorMart CErEREBRAL ANGIOGRAM. By 
AnTHUR Ecker, M.D., Ph.D., Surg. Neurol., 
Syracuse, N. Y. Pp. 190; 147 ills. Springfield, 
Ill.: Charles C Thomas, 1951. Price, $6.50 


HE author a rather simple mono 
graph, illustrating the technique of cerebral 
ingiography and angiographic anatomy. The 
first part of the book describes the technique 
employed 


writes 


with specific reference to appa- 
ratus, position of the patient, and the method 
of percutaneous puncture of the common 
carotid arte ry 

In the Reviewer's opinion, the number of 
cases illustrating the normal carotid and ver- 
tebral angiograms is too few. One would have 
to refer to the recent excellent work on the 
pattern of anterior cerebral artery by Ethel- 
berg, and the recent study of approximately 
500 cases of vertebral angiograms by Radnar. 

lhe Author has stressed the importance of 
tudying angiographic patterns of the pos- 
terior cerebral artery with reference to ten- 
torial herniation. He believes that he can 
letermine by angiograms the downward her- 
the temporal lobe through the 
neisura cerebelli or upward displacement of 
ie cerebellum through the same. structure 
y outlining the pattern of the posterior cere- 
ral artery. In general, the book has practical 
pplication and will be of importance as a 
aching guide to students. 
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BOOK REVIEWS 


AND NOTICES 


AN ATLAS OF NORMAL RADIOGRAPHIC ANAT- 
omy. By IsAporE MescHaNn, M.D., Prof. and 
Head of Dept. of Radiol., Univ. of Arkansas 
Sch. of Med.; with the assistance of R. M. F. 
FaRRER-MeEsCHAN, M.D., B.S. (Melbourne, 
Australia). Pp. 593; 1044 ills. on 362 figs. 
Phila.: W. B. Saunders, 1951. Price, $15.00. 

Tuts book was written to supply the fun- 
damentals of radiology required for any med- 
ical practice. In it the Author has attempted 
to fulfill of teachers of 
morbid anatomy, radiology, and clinical medi- 
cine, and of general practitioners. 

The student of radiology will find the work 
especially valuable. A sketch showing posi- 
tioning of the patient and a labeled tracing 
accompany the radiographs. Conventional 
roentgen studies are covered, and in addition 
special studies are included. Angiocardiog- 
raphy, aortography, and phlebography form 
the basis of the chapters on the cardiovascu- 
lar system. 

The book is excellent for reference and a 
valuable addition to any medical library. 


some of the needs 


MopeRN MEDICATION OF THE EAR, NOSE AND 

Turoatr. By Noan D. Fasricant, M.D., 
M.S., Clin. Asst. Prof., Otolaryngol., Univ. 
of Illinois, Coll. of Med., Chicago. Pp. 245; 
19 ills. New York: Grune & Stratton, Inc., 
1951. Price, $5.75. 

Tus book is timely and fills an urgent need. 
Modern Chemotherapy has greatly changed 
treatment in Otolaryngology and has made 
many formerly necessary surgical procedures 
obsolescent, thus increasing the importance 
of medical therapy. Happily this volume deals 
with time-tested experiencs with drugs, in 
addition to the recent advances. 

The volume is easy to handle and read—the 
paper, printing and illustrations being most 
satisfactory. The material is well organized, 
practical, factual, informative and to the point, 
and utterly lacking in nebulous verbosity. Its 
list of references and indices are excellent. 

The skilled hand of an expert clinician is 
readily demonstrated and the author’s stand- 
ing as a teacher is justified by this work. This 
book is highly recommended for the specialist 
and general practitioner. 


C. deL. 


BroLocicAL EFrrects OF EXTERNAL BETA 
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Univ t Chicago, and by contributing 


authors. New York: McGraw Hill, 1951] 
Price $3.25 

fuis is another monograph in the National 
Nuclear Energy Series, prepared by The 


Energy Commission to make generally 

much of the wartime research don 
is a part of the celebrated Manhattan Project 
Che work reported here is part of a 
program in 


that 


Atomic 
availabl 


coll 


prehensive radiobiology under- 
taken at 
detail beta 
experimental irradiation, and 
ct total and local effects of whok 
lethality, 
In experince nt il animals and in human be Ings 
At the moment, the material is not of 


clinical 


time. There is a wealth of 


on ray dosimetry, technique of 
isurement; 
beta 


injury, and recovery, both 


body 


radiation 


great 
the 


con 


interest, and applications of 


ind methods involved 
to be ot 


number of 


intormation aire 


sidered use to only a very limited 


investigators 

CANCER CYTOLOGY OF THE UrTerus. By J]. 
M.D., Chief, Cancer Research 


ERNEST AYRE, 
Dept. and Director, Dade Co. Cancer Inst., 
Miami, Florida. Pp. 407, 362 ills. New York 
Grune & Stratton, 1951. Price, $14.50. 

[His is an outstanding text by an investi 
gator whose extensive laboratory and clinical 


experiences qualify him to report with author- 


ity on cervical cell pathology. An evaluation 
of the currently used methods of collecting, 
hxing, transporting, and staining of slides is 
presented. This is based upon comparative 
studies of each method as carried out in the 


ibor itories 
cell ind cell be 
orrelated with histologic 


linical 


1uthor S | 
Studies yf 


havior are 


morphology 
sections 
observations in 92 000 


and with 


patie nts. Results of these studies present con- 
vincing evidence of the reliability and impor- 


tance of the concept of cervical cell pathology 


which the author introduces The excellent 

illusty itions greatly enhance the of this 

volume for reference and teaching purposes 

DISEASES OF THE Ear, Nose, AND THROAT. A 

TEXTBOOK OF CLINICAL AND LABORATOR\ 


PROCEDURES. By GEorGES PoRTMANN. M.D.. 
Prot. of Oto-rhino laryngology and Dean of 
the Sch. of Med. and 
Bordeaux Translated 


TREUIL M.D., 


niv. of 
FERNAND Mon 
and JuLtes G. WatLtTNER 
M.D., College of Phys. and Surg.. Columbia 
Univ. Pp. 713; 677 figs., 11 in color. Balti- 
more: Williams & Wilkins, 1951. Price. $20 


Pharmacy, 
by 
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Pretace the need for a book 
all procedures of clinical exami 
Nos« Throat, 
thorough laboratory studies 

Chere 
anatomical areas: | 
2) Nasal 
1) Larynx, 
Che orderly arrangement provides that 


stresses 
describing 
nation of Ear, and including 
} chapters on each of these 5 
Apparatus 
Pharynx; 


Est 


are 
Auricular 
Mouth 
and Bronchi; 5 


Cavities; 3 and 
Prac he a 
agus 


the 
anatomy, 


four chapters in each instance compris¢ 


physiology indirect examination 
direct examination 

offered laboratory 
methods comprising: 1) Tests on the 
Organ: 2) Tests of a General Nature 


colored be al 


[wo chapters are on 


Diseased 


Those figures which ar labels 
in French but translation is provided below 
each such figure 
tried 


cedures in diagnosis and also presents in fin 


The text embraces old true and pro 


style present day concepts. Therapy is not 
included. 

The Author and Publisher present in this 
book a most valuable contribution to the 
field of Otolaryngology and the translation 
has been well done 

OUTLINE OF FUNDAMENTAL PHARMACOLOGY 

By Davin Fie_pinc Marsu. West Virginia 
Univ. Sch. of Med. Pp. 219; 18 figs. Spring 
field, Ill.; Charles C Thomas, 1951. Price, 
$6.00 

luis is a brief, well-written introduction to 
the aims and principles of pharmacology 
{he author discusses the following subjects 


Development of Modern Pharmacology: Dos« 
effect Relationship; Localization of Site of 
Action; Absorption and Distribution; Fate of 
Mechanism of Action; Chemical Con 
Biological Action Applied 
For additional refer 
ences appear at the end of ¢ 


Drugs; 
stitution and 
Pharmacology reading 
ach section 
recommended for 


This book 1S especially 


the orientation of graduate students and of 
laboratory workers in pharmacology and r 
luted fields. Physicians and investigators in 
the fie Ids of chemistry ind medical S¢ ience 
who are not well acquainted with modern 
pharmacology will find much of interest ii 
this volume 
S. E 

\ Dictionary OF ANTiBIoTiIcs. By LEONARI 


Natl. Inst. of Health, and 
SPENCER Roacu. Pp. 373. New York: Colum 
bia Univ. Press, 1951. Price, $8.50 


\ DICTIONARY of antibiotics may come as 


1 surprise to many physicians. However, this 


© 


lum 


e is 


this 
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volume is just that and a good dictionary, 
indeed. It reflects the amazing developments 
in the field of antibiotics which with the 
appearance of this volume has come of age. 
In pharmacopoeic torm is presented all of 
the important information which one might 
want to know about hundreds of antibiotics. 
[his author is grateful to Dr. Karel and Mrs. 
Roach for compiling and editing so admirably 
the enormous volume of material on this 


ubject Ss. 


CrowrH AND DEVELOPMENT OF CHILDREN. 
By Ernest H. Warson, M.D., Assoc. Prof., 
and Grorcre H. Lowney, M.D., Instr., Dept. 
Pediat. and Commun. Dis., Univ. of Mich. 
Med. Sch. Pp. 260; 54 ills. Chicago: Year 
Book Publishers, Inc., 1951. Price, $5.75. 


ue Authors present in a single volume a 
valuable collection of data on physical and 
mental growth of children. The book should 
be of particular interest to all concerned in 
the field of child health since it offers in a 
concise, readily usable form a wealth of infor- 
sation on the growing child. The many 
charts, tables, and illustrations supplement a 
readable text, to which is appended a selected 
up-to-date list of references. Though of par- 
ticular value to the child specialist, this book 
ilso is recommended to all students and 
workers in fields allied to pediatrics. 

J. B. 


binsr ANNUAL Report ON Stress, 1951. By 
Hans Sevye, Prof. and Dir., Institut de 
Médecine et de Chirurgie expérimentales, 
Univérsité de Montreal. Pp. 644. Montreal: 
Acta, Inc., 1951. Price, $10.00. 


luis book is the First Annual Report on 
Stress and is to be followed each year by a 
similar volume which is designed to present 
within one set of covers all pertinent work 
published during the preceding year. In order 
to have this treatise as up to date as possible, 
Dr. Selye has managed to include abstracts 
of articles which were published as late as 
August, 1951 

The book is divided into sections which 
deal not only with the general stress concept 
but also with the various metabolic systems. 
\s is usual with Dr. Selye’s works, this edition 
is extremely well documented and will, there- 
fore, serve as a valuable source of reference 
for anyone interested in this field of study. 
rhe scope of the work is so great that one 
annot help but wonder how it is possible to 
rroduce such an excellent and complete book 
ac h year. 


AND NOTICES 221 


It is the opinion of this Reviewer that all 
investigators interested in stress and its vari- 
ous manifestations will find it essential to 
have a copy of this book for constant reference. 


LEBENSERINNERUNGEN. By FRIEDRICH VON 

(edited by his daughter, 
Kiowen). Pp. 260; ills. Munich: J. F. Leh- 
mann, 1951. Price, DM $15.00. 


Tur eminent director of the 2nd Medical 
Clinic of the University of Munich has been 
widely accepted as the leading German intern- 
ist of his day, one of the best clinical teachers, 
and responsible more than anyone else for 
having introduced modern methods of clin- 
ical study. There are not a few clinical 
departments in our own schools today which 
still adhere unnecessarily to antiquated 
methods that he had abandoned over 50 years 
ago. The present volume is an expansion by 
him in 1936 of the biographical essay rou- 
tinely required of its members by the Leo- 
poldina Academy of Halle, with the under- 
standing that it would be published by his 
daughter, Hedi, after his death, which 
occurred in 1941 in his 84th year. The first 
8 of the 20 chapters—about one-half of the 
text—carry through the pre-Munich period, 
illustrating a typical German 19th century up- 
bringing, including studies in several medical 
schools and calls to the staff of 5 universities. 
Photographs, from early school days on, reveal 
the same over-serious countenance, charac- 
teristic of industry rather than brilliancy, that 
continued without change till the last decade, 
when a less exacting existence after retire- 
ment mellowed the cold facial expression. He 
was a good organizer, sincere, a direct and 
hard worker, who expected the same from 
his students and assistants. He could de- 
tect and follow desirable trends, such as 
clinical biochemistry in its early days, and 
could give a 4-hour public lecture on Special 
Pathology and Therapy on request. He was 
broad-minded in his desire to know about 
foreign activities (that is, outside of his 
Bavaria) and a good observer, but was free 
with adverse criticisms. 

The final 2 pages about the family strike 
a warmer note in these recollections—perhaps 
in time more of Miiller’s compatriots will like 
him agree with St. Paul that “the greatest of 
these is love.” 

Doctor G. C. Robinson, who worked in 
Miiller’s clinic before the First World War, 
has recently expressed his admiration of 
Miiller to me as follows: “He was a high- 
pressure machine. He impressed me as a very 
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human person, who occasionally lost 
temper with stupid students, but who had 
in him the delightful spirit of Munich before 
the First World War, where the arts and 
sciences were combined with a joy of living 
that created one of the high spots of modern 
culture 

“Miller had a great drive tor work and 
thoroughness, and although he did not seem 
to have much originality or Hair for research, 
he had some younger men around him who 
were carrying on important studies.’ 

If Germany's leadership in medical prog- 
ress has been permanently lost, as now seems 
likely. it is good to have this publish d record 

t one of its foremost exponents 


K 


INCLUDING 
PROBLEMS OF OBsTETRICAL Care. By Wu 
LIAM S. Krocer, M.D., Asst. Clin. Prot. Obst 
ind Gynec Chicago Med. Sch and § 
CHARLES FREED, M.D., Adjunct in Med 
Mount Zion Hosp., San Francisco. Pp. 503 
Phila.: W. B. Saunders Co., 1951. Price, $8 


FSYCHOSOMATIC GYNECOLOGY 


ALTHOUGH most physicians admit that 
gynecologic symptoms can be the result of 
emotional stimuli, few know how to analyze 
and treat such problems. “Psychosomatic 
Gynecology” is an attempt to provide the 
practicing gynecologist and obstetrician with 
i basic knowledge of psychiatry as related 
to his specialty Various obstetric and gyn 
cologic conditions are presented and the 
psychogenic motivations responsible for the 
Organic signs are discussed 

To an organically minded physician the 
psychodynamics involved in the production 
of certain gynecologic symptoms and_ their 
treatment may be difficult to accept: For 
instance, the Authors suggest that uterine 
fibroids and even ovarian cysts may be the 
result of a psychosexual disturbance, using 
is examples reports from the literature of 
these lesions disappearing after psychotherapy 
Whether all or even most of the Authors’ 
ideas will eventually be universally recognized 
remains to be seen, but in the meantim« 
thorough study of this text will enable physi 
cians not only to recognize emotional prob 
lems in their practices but also to solve som 
ot them 


\ SymMposiuM HELD AT THE 
UNIVERSITY OF MINNESOTA ON SEPTEMBER 


HlyPERTENSION 


18. 19 anp 20, 1950. In Honor or ELEX! 
ous T. Bett, M.D., BENJAMIN J. CLAWSON, 
M.D., ANp Georce E. Fanur, M.D. Edited 


AND NOTICES 


by E. T. Bett, M.D., Prot. Emerit., Dept 
of Pathol., Univ. of Minnesota Med. Sch 
Pp. 573; 125 ills. Minneapolis: Univ. of 
Minn. Press, 1951. Price, $7.50 


luis excellent symposium, held in the fall 


of 1950 in honor of 3 illustrious men, con 


sists of 30 papers by 24 leaders in the field 


of research into hypertensive and vascular 


disease. Published with the papers are th 


related questions and discussion and_ there 


a 


re full bibliographies. Unfortunately — the 


book is not indexed. All approaches to the 


hypertension problem are well covered, in 


4 


psychopathology, lipids in 


luding pathologic anatomy, pathophysiology 


atherosclerosis 


medical and surgical management, etc. The 
book fills a very real need in bringing to 


{ 


e 


ether within one volume the sum total of 
xisting knowledge concerning the tremen 


dously important hypertension problem 


Low-Sopium) MANUAL FOR THI 
PATIENT. By THURMAN B. Rice, A.M., M.D 
Prof. of Publ. Health, Indiana Univ. Sch. ot 
Med., Indianapolis. Pp. 96. Phila.: Lea & 
Febiger, 1951. Price, $2.75 


WritTEN by one who has had a larg 
xperience in writing for laymen and who 


has himself been subjected to the rigors of 


low salt regimen, this volume is prepared 


for patients and for the wives of patients who 


must provide palatable low-sodium foods for 


their spouses. To the Reviewer's knowledge 
this is the best book which has become avail 


ble on this subject, and is one which can be 


prescribed with confidence by physicians plac 


ing patients on a low-sodiu 


Fk 


‘rom a Doctor 


regimen 


r. D 
NEW BOCKS 


Heart. By EUGENE F. SNYDER 


M.D. Pp. 251; ills. New York: Philosophical 


Library, 1951. Price, $3.75 


[He author is an elderly physician who migrated 
from Hitler’s Germany and suffered a heart attack 
in 1948. By the hackneyed device of answering 
his son’s questions, the author “wishes to explain 
the relationship between body and_= soul, the 
nervous heart, the effect of the emotions on _ the 
heart,”” God and the glory of the United States 
fhe result is a group of partly unrelated essays 
that are very superficial and that reveal nothing ot 
“the inner working of his soul’. This book may be 
of value to a type of reader unfamiliar to the re 
viewer. L.S 


et’s Cook it Right. By Apette Davis, M.S 
Pp. 626; New York: Harcourt, Brace & Co.., 
1951. Price, $3.00. 
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Causalgia. By Frank H. M.D., 
Asst. Prof. Clin. Surg., Univ. of Cincinnati. 
Pp. 65; 12 ills. Springfield, Ill., Charles C 
Thomas, 1951. Price, $2.25. 


Chronology of Ophthalmic Development. An 
Outline Summary of the Anatomical and 
Functional Devs lopment of the Visual 
Mechanism Before and After Birth. By 
AnrHuR H. Keenry, M.D., Wills Eye Hos- 


pital, Philade Iphia. Amer. Lect. Ser., No. 
99. Pp. 22; 3 charts. Springfield, Illinois: 
Charles C Thomas, 1951. Price, $2.00. 


Lecciones de Clinica Medica, Diagnostico 
Diferencial. By Luis Gravano, Adjunct 
Prof., Clin. Med., Facultad de Ciencias 
Medicas de Buenos Aires Pp. 399; 44 ills 
Aires, Argentina: Lopez & Etche 
voven, S.R.L. 


Bue nos 


Mecanismo de Exter- 
iorizacion Clinica Orientacion del Tratami 
nto. By Emiutio CoLoMBo, Pp. 333. Buenos 
Aires 
S.R.1 


\fecciones endocrinas. 


Arcventina: Lopez & Etchegoven, 


\ Color Atlas of Morphologic Hematology. By 

Geneva A. Daranp, B.S.; edited by 
Ham, M.D., Assoc. Prof. of 
Harvard Med. School. Pp. 74:9 


THOMAS 
Mi dix 1rie 


ills.. 14 color plates. Cambridge, Mass.: 
Harvard Univ. Press, 1951. Price, $5.00. 
Enzymes and Enzyme Systems. Edited by 
Joun T. Epsavy. Pp. 146; 25 ills. Cam- 
bridge, Mass.; Harvard Univ. Press, 1951 
Price, $2.75. 
Lets Have Healthy Children. By ApELLE 


Davis, M.S., Pp. 314; ills. New York: Har 
court, Brace & Co., 1951. Price, $3.00. 


Medical Clinics of North America, Mayo Clinic 
Number Symposium on Diseases of the 
Kidney. Pp. 941-1228; 36 ills. Phila.: July, 

1951. Price, $15.00 a year. 

lie Narkoanalyse als initiale Methode in der 
Psychotherapie. By Can. Fervers, Prof. Dr 

120; ills. Munich: J]. F 
1951. Price, DM 7.50 

10 (cloth). 


med. et phil Pp 
Verlag, 
DM 


Lehmanns 
pape! 


lectron Microscopic Histology of the Heart. 
By Bruno Kuscn, Res. Assoc. in Cardioll., 
Mt. Sinai Hosp., New York, N. Y., and Joan 
Bardet, Res. Labs. of Inter-Chemical Corp., 
New York, N. Y. New York: Brooklyn Medi- 
al Press, Inc., 1951. Pp. 106; 64. ills. 


Price, 5.00 
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Treatment of the Nephrotic Syndrome. By 
Lee E. Farr, M.D. Pp. 61, Springfield, Ill- 
inois, Charles C Thomas, 1951. Price, $1.75. 


Deutsch-Englisches, Englisch-Deutsches Wor- 
terbuck fiir Arzte, Band 1 (Deutsch-Eng- 
lisch). By Pror. Dr. Frrrz Leyeune. Stutt- 
gart: Georg Thieme Verlag. ( Distributed by 
Grune & Stratton, New York.) Pp. 1352. 
Price, DM 24. 

One of the greatest advantages of this compact 
German-English medical dictionary, aside from its 
read type and its convenient is the 
listing of prefixes and suffixes of Greek and Latin 
origin medical with German 

equivalents or translations O. F 


easily size, 


used in literature, 


Food and You. By EpMuND SicuRD NASSET, 
Ph.D., Prot. of ‘Physiol., Sch. of Med. and 
Dentist., Univ. of Rochester. Pp. 92. Spring- 
field, Illinois: Charles C 1951. 
Price, $3.00. 


Phomas, 


Planned Parenthood: Practical Guide to 
Birth Control Methods. By ABRAHAM 
Stone, M.D., and Norman E. Himes, 
Ph.D. Pp. 221; 26 ills. New York: Viking 


Press, Inc., 1951. Price, $3.75. 


Psychological Dynamics of Health Education. 
PROCEEDINGS OF THE EASTERN STATES 
HeatH Epucation CoNFrereNnce, Apr. 15- 
14. Pp. 134. New York: Columbia Univ. 
Press, 1951. Price, $2.50. 

Was ist, Was kann, Was niitzt, Hypnose? By 
Kart Scumrirz, Dr. Med. Pp. 245; 55 ills 
Munich: J. F. Lehmanns Verlag, 1951. 
Price, DM 9.50 (paper), DM 12 (cloth) 


Die Liebesfihigkeit ( Kontaktpsychologie ). By 
Ernst Speer, Dr. med. habil. Pp. 181. 
Munich: J. F. Lehmanns Verlag, 1951. 
Price, DM 9.50 (paper), DM 12 (cloth). 


Symposium on Specific Methods of Treatment. 
Medical Clinics of North America, Boston 
Number, Sept., 1951. Edited by CHester 
S. Keerer, M.D. Pp. 1229-1576; 59 ills. 
Philadelphia: W. B. Saunders, 1951. Price, 
$15.00 a vear. 


Community Health Education in Action. By 
RAYMOND S. Patrerson, Ph.D., and Bery1 
|. Roperts, Ed.M., M.P.H. Pp. 346; ills. 
St. Louis: C. V. Mosby Co., 1951. Price, 
$4.50. 


lobacco and the Cardiovascular System. By 
Grace M. Rorn, Ph.D., Assoc. Prof. Exper. 
Med., Mavo Found. Amer. Lecture Series, 
No. 100. Pp. 66; 8 ills. Springfield, Illinois: 
Charles C Thomas, 1951. Price, $2.25. 
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Bevolkerungsdynamik und Bevolkerungsbilanz L.pileptic Seizure Patterns. By PEN | 
By Pror. Dr. Friepricu Burcporrer, Pp FIELD, C.M.G., M.D D:Se., F.R.C.S 
116; 29 ills. Munich: |. Lehmanns F.R.S., Prof. Neurol. and Neurosurg., M¢ 
lag 51. Price, DM 8 Gill Uni ind KRISTIANSEN 
M.D., Asst. Surg., Oslo (Norway Cits 
\nnual Revie f Biochemistry, Volume 20 Hosp. Pp. LO4; IS ills. Springfield, Il 
L951. Edited by |. M. Luck Hubert S Charles CG Thomas, 1951. Price, $3.00 
Loring, and Gordon Mackinney. Stanford 
University Pp 648 Annual Reviews, In Clinical and Roentgenologic Evaluation of th 
Stanford. California. 1951. Price. $6.00 Pelvis in Obstetrics. By Howanpn C. Moor 
M.D., M.Sc. Pp. 119; 68 ills. Phila.: W. B 
f published literature in th Saunders. LO5L. Price $2.50 
ld of | hemistry and includes such topics as 
Ch s a book for the serior of Comy Anat nd Neurol Unis of 
stigator w wishes to correlate h wn work Poronto. Pp. L13; 28 Phil Blakiston 
1B 1951. Price, $3.25 
Surgical Forum American College of Surgeons und to the pharma 
By The Surgical Forum Committee, OWEN On 
H. WANGENSTEEN, M.D., Chairman. Pp Htow to Sleep Without Pills. By Davw 1 ] 
665; 260 ills Philadelphia W. B. Saun racy. Rev. ed. Pp. 61; ills. New York 
lers Co., 1951. Price, $10.00. Sterling Publ. Co., 1951. Price, $1.00 
part of the program the Accessory Sex Organs. By Norns He 
Meeting of the American College of Surgeons. In KEL, A.B., M.D., Clin. Prof. of Urol., Dept 
this volume papers are limited to 3,000 words of Surg., Univ. of Ill. Coll. of Med., Amer 
perimental work being carried out in surgical r field, Ill Charles ¢ Thomas, L951. Price 
arch iboratories and) «clinics throughout this $2.25 
be \menorrhea. By Lawrence M. RANDALI I 
ind als t iny physician interested in the in M.D. Sect. on Obstet ind Gynecol Mavi 
vestigative aspects of medicine. It has a definite Clinic and THomas W McEuixn, M.D 
Fellow in Obstet ind Gynecol Mavi 
Foundation. Amer. Lect. Ser. No. 109 
Thyroid Function and Its Possible Role in Pp. 74. Springfield, Il.: Charles C Thoma 
Vascular Degeneration. By Wrm.Aam B L951. Price, $2.25 
Kot M.D., Asst. Prof. Clin. Med., Hormones and Body Water. By Roser 
Washington Univ. Sch. of Med. Amer. Lect Gaunt, Ph.D., and JAMes H. Binnie, Ph.D 
Ser. Ne LOS. Pp. 62: 10 ills Springfield, Amer. Lect. Ser. No. 103 Pp. 57: 5 v(m 
[ll.; Charles C Thomas, 1951. Price, $2.25 Springfield, Ill.: Charles C Thomas, 1951 
, Price, $2.25. 
Surgical Measures in Hypertension By , 
REGINALD H. Smiruwick, M.D.. Prof. of [he 1951 Year Book of Medicine. Edited by 
Surg. and Chair., Dept. of Surg., Boston Pau B. Berson, M.D., J. B. AmMBERSON 
Univ. Sch. of Med. Amer. Lect. Ser. No. 61. M.D., W. B. CastLe, M.D lt. R. Har : 
Pp. 95; 35 ills. Springfield, Ill.: Charles ¢ nisON, M.D., and G. B. Eusrerman, M.D : 
Thomas, 1951. Price, $3.00. Pp. 696; 149 ills. Chicago: Year Book Publ 
1951. Prite, $5.00 
Comparative Physiology of the Thyroid and +), 1951 Year Book of Pediatrics. Edited b 
Parathyroid Glands. By Waverer FLEIscH p 
MANN, M.D., Ph.D., Vet. Adm. Hosp., Fort G. Foncexa, M.D., Prot. and Hes 
, Dept. of Pediat., Coll. of Med., Univ. of III 
Howard, Md.; Instr. in Pediatr. Johns Hoy with collaboration of Jutrus B. RicuMoni Mf 
kins Univ Sch. of Med Amer Lect. Ser M.D.. and Isaac A. ABT. M.D. Pp. 141: 9 
No, 118 Pp. 78. Springfield, Ill.: Charles C ills. Chicago: Year Book Publishers. 1951 
Phomas, 1951. Price, $2.25 Price, $5.00 r 
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Studies of Undernutrition, Wuppertal, 1946- 
1949. By Members or Depr. oF ExpeErt- 
MENTAL Mep., Cambridge, and AssociaTED 
Workers. Medical Research Council, Spec. 
Rep. Ser. No. 275. London: His Majesty’s 
Stationery Office, 1951. Pp. 404; ills. Price 
12s. 6d 


\anual of Orthoptics. By Jutta E. LANcAs- 
ren, M.A., San Francisco Ophthalmic Lab- 
oratory, San Francisco, Calif. Pp. 199. 
Springfield, Il 


$5.50 


Charles C Thomas. Price 


"11 Medical Maxims. By S. REvENO 
Pp. 197. Springfield, Ill.: Charles C Thomas 


Price, $3.75 


Pur 75-page lex of this book plus the group 
f the sentence-long statements under 9 head- 
provide ins of quick reference for both 

phvyvte and isoned practitioner 


The Health of Mind. By J. R. Rees, M.D., 
Director, World Feder. for Mental Health 
Pp. 207; 4 ills. New York: W. W. Norton 


& Co., Inc., 1951. Price, $2.75 
Tue author ontributes a clear, concise prac 
hook personality development, and the 
factors essential for emotional maturitv. A sound 
ussior of psychological defense mechanisms 
il their relationship to psychosomatic illness 
I ld ih t excellent addition to the lending 
brary of ar physician dealing frequently with 
hosomat patients 


ntroduction to Diophthalmology. By N. A 
Surrernem, M.D., State Medical Qualifi 

itions, Holland. Pp. 43; 2 ills. London 
Hk. K. Lewis & Co 1950. Price, 7s. 6d 


STARTING with Hering’s description of the horop- 


ind Hofmann’s discussion of Hering’s views 

iuthor leads to the conclusion that the binocu 

ir perception of direction is a function of the 

cvclope an eve r mid-eve reference point, while 

the binocular perception of depth is a function of 

ntinuous! hanging convergence of the two 

il eves in rcoming the horizontal disparity 

f the retinal nages This very short treatise is 

lirected towards establishing a dvnamic and 

phthalmic concept of simultaneous binocular 
fixation to be called “Diophthalmology” 

R. P 


eedines of the First Conference on Elec 


tr kymography Mav 25-26. 1950: Beth- 
da, Maryland: sponsored by the Na- 
ma! Heart Institute). Public Health Serv- 
ce Publication No. 59 Pp. 215 


Tics } klet ntains the most complete evalua 
n ava.table »f the possibilities and limitations of 
electrokymographic method of studving heart 


rder motion and heart and lune density changes 
Most of those who have been associated with the 
strumentation, physiological research, and clini 
il application in connection with this instrument 
e represented either by papers or in the discus- 
ys; the transcriptions of the latter unfortunately 


ffer from inadequate editing so that portions are 


ntelligible S. 
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NEW EDITIONS 
Science French Course. By C. W. Pacer Mor- 
FATT, M.A., M.B., B.Chir. Revised by Jor 
Corcoran, B.A. (Com.), B.Sc., M.Se.Tech. 
ird. ed. Pp. 332. New York: Chemical Pub- 
lishing Co., Inc., 1951. Price, $4.75. 

Tus pocket-size book is divided into 5 parts. 
The first 2 cover grammar, Part I providing the 
rudiments necessary for the reading of the short 
descriptions of familiar objects given in Part IV 
and Part II providing more advanced syntax for 
the student who can devote the time to it. Part 
Ill groups the regular verbs into the usual 4 con- 
jugations and classifies the irregular verbs. Part 
V provides readings in 9 different branches of 
science, with a 10th division on military studies 
The physician who wants to learn enough French 
so that he can read journals in his specialty will 
find this volume helpful, whether he studied the 
language previously or whether he is learning it 
inew. The only fault of the book, if any, lies in 
its failure to emphasize the importance of a 
knowledge of idioms in order that meaningless 
translations of seemingly simple phrases may be 


voided oO. F. 


The Infectious Diseases of Domestic Animals 
By Arruur Hacan, D.V.M., 
D.Sc., and Dorsey BruNeEr, 
D.V.M..Ph.D., Professors of Bacteriol. 
State Univ. Veterinary College, Cornell 
Univ. 2nd ed. Pp. 920: 154 ills. Ithaca, New 
York: Comstock Publ. Co., Inc., 1951. Price, 
SS.00. 


Clinical Laboratory Methods. By W. E. Bray. 
B.A., M.D., Prof. of Clin. Pathol., Univ. of 
Virginia; Dir. of Clin. Lab., Univ. of Vir- 
ginia Hospital. 4th ed. Pp. 614: 119 ills., 
18 color plates. St. Louis: C. V. Mosby Co.., 
1951. Price, $7.25 


The Management of Fractures, Dislocations 
and Sprains. By Joun Avpert Key, B.S., 
M.D., Clin. Prof., Orthoped. Surg., Wash- 
ington Univ. Sch. of Med., and H. Earrr 
Conwett, M.D., F.A.C.S., Assoc. Prof. 
Orthop. Surg.. Univ. of Alabama Sch. of 
Med. 5th ed. Pp. 1232; 1195 ills. St. Louis: 
C. V. Mosby Co., 1951. Price, $16.00. 


THe latest edition of this familiar book can again 
he considered as a comprehensive text which 
should be on the shelf of anv physician active in 
fractures and traumatology. The illustrations are 
both copious and adequate. The handling of com- 
pound wounds and transportation of the injured 
is most timely. Intramedullary fixation methods are 
described, but in the opinion of the reviewer 
complications as to technical problems and/or 
fracture repair relevant to this method were con 
spicuous by their absence. In all one can readily 
conclude that the authors have contributed a fine 
text to the profession A. &. 


Principles and Practice of Obstetrics. By J. P. 
Greenuitt, M.D., Attend. Obstetr. and 
Gynecol.,the Michael Reese Hosp., Chicago; 
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996, 


Obstetr. and Gvynecol., Assoc. Staff. Chicago 


Lyving-in Hosp.; Attending Gvynecol., Cook 


County Hosp Prof. of Gynecol., Cook 
County Grad. Sch. of Med. 10th ed. Pp 
1020; 1140 ills. Phila.: W. B. Saunders Co 
| 5] Price $12.00 
rH LO dition of this textbook which was 
rina written by B DeLec has been 
th uighly revised. Greenhill, the current author 
has wisely called upon prominent authorities out 
side the field of obstetrics for certain specialized 
ntribut The illustrations have been im 
t } tl substitution of many new ones and 
\ t of which have been used throug! 
evera tions. The text is concise and direct an‘ 
mich tmoded material has been discarded. Th 
k valuable is a reference for the 
! t I physician and as a text for the medical 
! ncludes in most instances thorough 
lis S s of etiology, diagnosis, and treatment of 
| iditions considered 1. W 
senau. Preventive Medicine and Hygien 
By KENNETH F. Maxcy. M.D., Dr. P.H 
Prof. of Epidemiology, The Johns Hopkins 
Universitv. School of Hvgiene and Public 
Health. 7th ed. Pp. 1462: ills. New York 
Appleton-Centurv-Crofts. Inc L951. Price 
$14.00 
NASM H s 16 vears have lapsed since the 
pul ition of the 6th edition of this pioneer an 
vell-k ‘ hook. the present edition prepared hy 
Dr. Max with the assistance 26 contributors 
t he welcomed. Under the reumstances 
) ily necessarv t revise extensivels 
part f the old book and to rewrite others 
e new chapters Needless to state 
th S was required not onlv becaus« 
the | l ispects of environmental sanita 
n, but cause of the increasing attention being 
g I W to the prevention f diseases 
t t ti etiolog the maintenance of 
iltl iddle ind old ind community 
1 iot only for the treatment and rehabili 
ition f the sick but of those who are physicall 
Calis handi upped is well The present 
t fulfill these requirement very satisfac 
Spl ndidly written ilong with particular 
to the selection of references to an ever 
literature it is a worthy suiecessor. of 
previou editions of a hook which manv have 
é 1 i ‘the Bible” in the field of preventive 
ved nd hvs ince t was first published 
38 vears ag J K 
Autopsy Diagnosis and Technic By Ortro 


M.D 
Coll. of 
New York 


Clin. Prof. of Pathol.. Unis 
Med. 3rd ed. Pp. 471: 80 
Paul B. Hoeber, Inc., 1951 


SAPHIR 


of 


ills 


Price. $6.00 
I volun 134 pages of text and 6 
pag f tht ind measurements. has become 
t] past 15 ears the standard gnide for 
uto} techniane As such it should be read by 
verv resident beginning his service in Pathology 


ind 1 non-pathologists who are required to per- 
t wional autopsies. As a text of autopsy 
it performs an admirable function. The 
1 iges added since the first edition have done 
ivthing, to enhance it. On the contrary 
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AND ES 


NOTI( 


the inclusion of a smattering of pathology and 
pathologic physiology has complicated the text 
ind added nothing that is not better obtained in 
works devoted completely to these subjects 


A 


the 
SMITH 


he Physiology of 
CLEMENT A. 


Newborn Infant. By 
M.D., Assoc Prot 
Pediat., Boston Lying-in-Hosp., Harvard 
Med. Sch. 2nd ed. Pp. 365; 
field, Illinois: Charles C 


Price, $7.50 


52 ills. Spring 


1951 


T homas 


Since the original lition of this book 6 vears 
wo, there has been a eneral impetus of funda 
nental studies in the newborn period. The larger 
2nd edition of Dr. Smith’s book records this new 
information quite completely Many chapters such 
is fetal and neonatal aspects of respiration, circu 
lation, renal regulation endocrinology immunol 
ind nutrition, ha been rewritten 

Mhe author's rich clinical and teaching experi 
ence combined with a nusual verbal clarity 
reflected in his critical analysis of the investigative 
work which this hook describes. Dr Smith not 
ymnly presents what is known about fetal and 
neonatal life but, perhaps more important, point 
out by direct mention r imfterence the lack of 
information on specifi subjects Finally all the 
nformation is integrated by a clinical summary 
the end of each chapter 

This book should be tandard reading for 
medical students is wel is for pediatric wn 
obstetrical residents since it is a textbook of basi 
science for a period of life which has no phy 
logical counterpart The book is recommend: 
to any general practit ne who takes care ( 
newborn infants The linical summaries at th 
end of each chapter present practical application 
f our present knowledge of newborn care, an 
where more information is desired than is pre 
sented in the text excellent bibliogr 
furnished H. R 


B. But 


HENRY 
Med 


School ot 


re mistry By 


Prof. of Chem 


Physical 
Ph.D.., 


Northwestern Univ. 2nd ed. Pp. 355: ill 
New York John Wilev & Sons. Inec., 1951 
Price, $5.75 

THe general arrangement and choice of suby 
matter of the Ist edition have been retaine 
However, much of the material has heen rewritt 
ind condensed wherever possible so that ne 
material could be idded without ipprecial 
increase in the size of the book. The inclusi 
of a set of problems and questions at the end 
each chapter is a valuable addition to this we 
written text. This book should continue to be 
great service to the stud t and investigator 
the biological science who needs help in 
clarification of the concepts and terminology u 
in phvsical chemistry H. W 


Bacterial Antisera, T 


oids, Vaccines, and Tuberculins in Propl 


and Virus Diseases 


laxis and Trectment. By H. J. Pari 
M.D., F.R.C.P.E., D.P.H. 2nd ed. Ba 
more: Williams & Wilkins Co., 1951. Pri 
$2.50. 

THe subtitle rather than the main title is 
true reflection of the contents of this small vol 


whick is a practical and reliable guide to modern 
biologic prophylaxis and therapy. When faced 
with a problem concerning immunization, prophy- 
laxis, or skin testing, the busy practitioner will 
find this manual the most useful available source 
of information. The practical detail is there in 
convenient form. The important topics are dealt 


with adequately and the unimportant ones briefly 
he text is concise and lucid, the index complete. 
As ai whole illustrations have been carefulls 
chosen; a few are excellent. But those of stained 
bacteria and of selected medical investigators are 
uperfluou 


Unfortunately, most of the biologics mentioned 
carry British designations and insufficient attention 
is paid to its American equivalent. Similarly, refer- 
ences are often restricted to British publications of 


limited distribution in America. E. S. 


Radiologic Physics. By CHartes AND 
S. Rem Warren, |r., Moore Sch. of Engi- 
neering, Univ. of Penna. 2nd ed. Pp. 491; 
ills. Springfield, Ill: Charles C Thomas 
1951. Price, $10.50 


Tne 2nd edition of this standard work on radio- 
logic physics has been extensively rewritten, but 
the strong features of the Ist edition remain intact 
Among these may be mentioned a detailed section 
m basic electricity, electronics, and electric meas- 
uring instruments Almost half of the book is so 
wcupied, and one wonders whether the first part 
on electricity, does not represent an overemphasis 
of the subject as far as the radiologist (for whom 
the book is inte nded ) Is concermed 

Part 2 is devoted to radiant energy and _ its 
nteraction with matter. Hert the extensive revi- 
ion and modernization are everywhere apparent 
ind welcome. Paticularly well done are the dis 
cussions relating to radiation imtensity and dos« 
ind the theory of the free air and thimble ioniza- 
tion chambers. Radioisotope dosimetry also receives 
t prominent place. The reviewer regrets that Part 2 
has been so compressed, by comparison with Part 
1, in view of the relative availability elsewhere of 


the information in Part 1 

The book should receive wide favor as an inter- 
nediate text and source book on radiologic physics, 
bridging comprehensively the gap between the 
elementary text m the subject and the specialized 
literature not available in a single hook R. R 


Manual of Massage and Movements. By 
Epiry M. Prosser, T.M.M.G. 3rd ed. Pp 
388; copiously illustrated. Phila.: ]. B. Lip- 
pincott, 1951. Price, $5.00. 


Ine author « 


f this very practical, and at the 
ime time scientific, book on massage should be 
well qualified for her task, having long been in 
charge of a Department of Massage in London 
ind Examiner for the Chartered Society of Phvsio- 
therapy at the Middlesex Hospital since 1928. Since 
the first edition appeared (1938), the manv thou- 
sands of war casualties have emphasized anew 
the importance of this form of therapy, vet it still 
ippears to be underrated in England as well as in 
this country. Tn this Manual the opening chapter on 
the history of massage, though brief, and the sec 
tions on the underlying theory of the manipulations 
employed lift the subject well above merely 
detailing the maneuvers to be learned. About 
one-third of the text is given to this basic a*pect, 
inother third to the exercises for the several parts 
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of the body with detailed explanations of — th 
muscular actions involved. The numerous special 
terms and their abbreviations must be mastered 
early, otherwise those such as “Crk. ly. w. P. lift” 
may appear too formidable and even “‘crook lying” 
not be understandable till explained by the text 

Not only will well-equipped departments of 
physiotherapy want this book on their shelves; 
but also many physicians, as well as the masseuses 
at whom it is chiefly directed, will be aided by 
it in the management of a wide range of disorders 


E. K 


Clinical Allergy. By Samuet J]. Taus, M.D 
2nd ed. Pp. 276. New York: Paul B. Hoe- 
ber, 1951. Price, $4.50. 


Immuno-Catalysis and Related Fields of Bac- 
teriology and Biochemistry. By M. G 
Sevac, Ph.D., Sch. of Med., Univ. of Penna. 
2d ed. Pp. 524. Springfield, Ill.: Charles C 
Thomas, 1951. Price $12.00. 

represents a noteworthy 
effort to organize and relate a wide range otf 
scientific facts and theories in terms of the con 
ception that antigens function as biocatalysts. In 
developing this idea the author has drawn upon 
the extensive literature of protein chemistry, immu 
nology, and enzymology. Although the relevance 
of the material is not always clear, the stimulat 
ing view that antigens are catalytic finds much 
support in the many similarities of the antigenic 
process to other catalytic reactions. Nevertheless 
its adequate validation requires further evidence 
of its experimental productivity as well as logical 
clarification of the relation of the antigen to the 
activation energy and activated state associated 
with the process which the antigen is assumed to 
catalyse. 


F. K 


Tumors of the Skin, Benign and Malignant. 
By JoserH JorpaAN M.D., Director 
Dept. Dermatol., New York City Hosp., 
and Doucias Asst. in 
Dermatol., Univ. Hosp., New York-Bellevue 
Med. Center. 2nd ed. Pp. 697; 550 ills.; 
3 plates in color. Phila.: Lea & Febiger, 
1951. Price, $15.00 


Tne fact that a book dealing with tumors of a 
single organ, the skin, has gone into a 2nd edition, 
indicates not only the need for such a volume, but 
the fact that the Ellers have produced a product 
which meets the demand. In spite of certain more 
or less minor shortcomings, this is a good exposi- 
tion of the subject of tumors of the skin. 

The new edition has taken into account the 
errors of omission and commission of the first 
edition. New entities have been added, although 
the reviewer could find nowhere a discussion of 
hemangiopericytoma, which has received consider- 
able attention recently. In addition, the section 
on principles and technique of radiation therapy 
have been enlarged and brought up to date. A 
significant feature of the text is the stress which 
the authors have placed on histopathologic find 
ings in the various tumors of the skin. The scope 
of the coverage in this volume is rather wide, 
including a comprehensive discussion of the diag- 
nosis and treatment of the precanceroses, the 
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lymphomas, malignant melanoma, sarcoma, and 
he usual types of cutaneous epithelioma 
There is also a section on surgical procedur 
ind plast repair of tumors, which, however, 
not intended to be the last word for the experi 
1 practitioner of this type of therapy The 
hi for the most part are superb, but it 
ippears that rtain ef the histopathologic repr: 
entations particularly those from the Armed 
Forces Institut of Pathology, have a rather gray 
shadow n them. This, of course, could be rem 
lied future printing. Figures 144 and 145 
| en omitted without any serious loss 
n 
has been interested in tumor rt 
sk for 1 long time, as has the reviewer 
s \ es as a very welcome source book 
H. B 


iagnosis and Treatment of Menstrual Dis 

rders and Sterility. By CHarLtes Mazer 
M.D., formerly Assoc. Prof., Gynec. and 
Obst ind S. IsrareL, M.D., Asst 
Prof., Gynec., Univ. of Penna. 3rd ed. Pp 
583: 137 ills. New York: Paul B. Hoebet 
1951. Price, $10.00 


IN this 3rd edition the Authors continue to pr 


de 1 guide to the family physician who is the 
first to s 1 treat menstrual disorders and 
terilit volun describes completely the 
ctivities t ach f the endocrine systems and 
the effects of the hormones on other organs. The 
lisorders f venstruation and _ sterility are com 
pletely discussed. In the latter condition both the 
l ind the female factors are thoroughly and 
ur I nted 
The great value of this volume is in its sys 
temat ind mplete presentation of  etiologi 
factors and investigation and treatment for each 
f the lisorders considered. It is highly practical 
id sh 1 } 1 welcome addition to the library 
not nly f the family doctor but of the gyn 
}. W 


our Diabetes { Complete Manual fo: 
Patienis. By Hersert M.D.., 
Assoc. Phys. for Metabol. Dis., Mount Sinai 
Hospital, and Mart V. Krause, M.S 
Consult. Dietician. Revised ed Pp. 212 
New York: Paul B. Hoeber, Inc., 1951 
Price, $3.00 

luis handbook for diabetic patients contains a 


great deal of basic physiol 


ty explained in readily 


nderst terms for the non-medical reader 


REVIEWS 


Frontiers in Medicine. The 


Vf 


Parriage 


Physiologie de § 


AND NOTICES 


The patient should be able to master the material 
as presented here without any appreciable diffi 
culty and emerge with a much keener insight int 
his disease. The chapter on the history of diabetes 
is so interesting that one wishes it were longer 


This small volume is filled with advice concern 


ing jobs for diabetics, care of the diabetic hild 
and othe problems ntimate to many diahet 
tamilies A complete lescription f the food 
exchange svstem of diet ntrol is included in the 
text 

( S 


ntoward Reactions of Cortisone and ACTH 
By Vincent J. Derses, M.D., F.A.C.P 
Assoc. Prof. of Med., Tulane Univ. of La 
ind Tuomas E. Wersss, M.D., Instr. in 
Med., Tulane Univ. of La. Pp. 77; 1 ill 
Springfield, Ill: Charles C Thomas, 1951 


Price, $2.25 


The 1951 Year Book f Surgery. Edited by 


Evarts A. Granamt, M.D Prot. Surg 

Washington Univ Scl of Med ind 
Sruart C. Cunt.en, M.D., Prof. Surg. and 
Chairm. Div Anesthes Univ. of Towa 
Pp 621: 209 ills. Chicago: Year Book, Inc 

1951. Price. $5.00 


March of Medi 
cine, 1950. New York AcaAp. oF Mep. LEc1 
ro THE Larry, No. 15. Pp. 150; 6 ills. New 
York: Columbia Univ. Press, 1951. Price 


$2.50 


Morals, and Medical Ethics. By 
Frepertck L. Goopv, M.D., L.L.D., and 
Rev. Oris F. Ketrty, M.D. Pp. 202. New 
York: P. J. Kenedy & Sons, 1951. Price 


$3.50 


Mie hen Landois Rose 
ROSEMANN 
Prof. of Phvysiol.. Marburg, Pp. 958: 24( 
ills.: 1 color plate. Munich: Urban & Scl 
warzenberg, 1950. Price, DM 46.60 


luis is a splendid book in German illustrati: 


mann’s By 


the recovery which German science has made sir 
the war. It is useful to the tudent of physiolog 
because it is a well rounded and complete treat 


ment of the subject M. O 
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